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TARGET COVERAGE
H. H. Germond

Summary
'~ This paper presents a graph showing the expected fraction
of target area covered as a function of the ratio of pattern area

to target area for three ratios of target dimension to aiming

error.,

The Problem

A rectangular pattern, whose dimensions are 2 oCand 2 /2y 1s
aimed at the center of a rectangular target whose corresponding
dimensions are 2a and 2b, It is assumed that the sides of the
pattern are parallel to the corresponding sides of the target, and
that the components of standard aiming error, measured parallel to
the sides of the rectangles, are s; and s,, respectively. What

portion of the target area should the pattern be expected to cover?
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Figure 1
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Engcted Coverage

Assuming a Gaussian distribution of pattern centers with
wrespeét to the center of the target, the expected coverage is

readily shown to be

B(cover)= 4 {lavor) & (B%) — (am0) & (529 + o, p (2Z- ¢ (25X))}
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where 0 (x) =

and A(x) =fx ¢ (t) dt.
(0]

This can be written more concisely as

E(Cover) = 4s;s, [B (%%) - 3B (%—?ﬂ E ('b;f) - B (b-s_zﬁ)]

where B(x) = x A(x) + § (x).
Note that B(—x) = B(x), and that B(0) = 1//2nm.

Probability of Maximum Coverage

If the pattern dimensions are less than those bf the target,
maximum coverage occurs when the pattern lies wholly inside the
target area., If the target dimensions are the smaller, maximum
féoverage will mean complete coverage of the target. In any case,

fthe probability of maximum coverage is
- o [ LSl [ 2L
1 2

Square Patterns and Square Targets

In the particular case where both the target and the pattern
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are square, and the components of aiming error are identical, the

expected coverage is

E(Cover) = 4 s° [? (éiéZ)._ B (ézéﬁ)] <

;The,fraction of the target area which may be expected to be covered

is given by

E(Cover) =t3[§ (1+ %)] _ Bl:sé (1 —%)]}2

La® (a/s)?

This is shown graphically in Figure 2, where the fractional coverage
is plotted as a function of the ratio of pattern area (hct?) to
targét area (haz) for various ratios of target dimension to aiming

errore.





