

















Target
identification — Targets are categorized as
friend, foe, or unknown,
based on the signal received.
Emitter frequency
data — Emitter frequency informa-

tion is obtained and stored.

These parameters are used in a two-step decision
process. In the first step, radar and other system
track pairs are subjected to a series of gate tests.
These tests eliminate grossly mismatched pairs from
further correlation processing by comparing parame-
ters, such as bearing separation, to a threshold.
Those track pairs that pass all the gate tests are then
evaluated in the second step of the decision process.

The second step of the process combines several
selected correlation likelihood estimates into a single
number that is a measure of the overall likelihood of
correlation for each track pair. This value is used to
help select the best track pairings in high density
situations. A two-hypothesis test of the log likelihood
ratio is used to obtain these correlation likelihood
estimates. The general form of the correlation
likelihood estimate is the logarithm of a probability
ratio:
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where:

LL(Dy,D,) =log likelthood ratio of the
parameters D, and D,

D, = observed parameter for the radar
track,

D, = observed parameter for the ESM
system track,

P(x/y) = conditional probability of ob-
serving x given that hypothesis y
is true,

H, = hypothesis that the radar and
other system tracks correspond to
the same target, and

H, = hypothesis that the radar and
other system tracks correspond to
different targets.
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The specific form of the correlation estimate will
depend on the parameter used in the estimate. Ob-
served parameter values are used either to compute a
correlation likelihood or to index a correlation likeli-
hood reference table containing values that were esti-
mated a priori.

For example, the radar and the ESM receiver report
target identification as either friend, hostile, or un-
known. Conditional probabilities for each possible
identification combination, i.e., RADAR-FRIEND,
ESM-FRIEND/RADAR-HOSTILE, ESM-FRIEND,
etc., are estimated a priori for the hypothesis that the
target reports originate from the same target. Simi-
larly, conditional probabilities are computed for all
combinations for the hypothesis that the target
reports originate from different targets. The
logarithm of the ratio of the conditional probability
under the first hypothesis to the conditional pro-
bability under the second hypothesis is computed for
each identification combination to obtain the corre-
lation likelihood for that combination. All these
values are entered in the table and used for the track
pair correlation estimate according to the identifica-
tion categories produced by the radar and the ESM
receiver. In a similar manner, other parameters are
used to estimate other likelihood values. A number
of likelihood functions are summed to obtain the
overall likelihood of correlation.

Much effort has been involved in selecting an over-
all strategy, developing algorithms, determining the
statistical models of the parameters and weighting
functions, and programming the algorithm in an effi-
cient manner. Limited flight testing involving radiat-
ing targets has been successfully conducted and this
has led to refinements to the algorithms. Additional
testing will be conducted during the remainder of
full-scale engineering development.
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