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RESEAU MARK CORRELATION PEAK
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Fic. 7. High-pass filtered correlation function.

sequence, high-pass filtering is applied at
the maximum (or minimum) correlation
point in the correlation data set. The correla-
tion quality is computed using

C= C(imax) - % [C(imax + 40 [.Ll]])
+C (imax — 40 /.L]Tl)]

A correlation value is computed for both the
x and y correlation function scans. These
correlation values indicate the height of that
part of the composite correlation function
which is due primarily to the reseau mark
alone. The effect of background is removed.
This measure of reseau mark correlation
quality was fairly effective in determining
whether or not a reseau mark had been
found correctly, but as indicated by the 4
percent bad measurements of Table 2, it was
not infallible.

SumMAaRrY OF REsuLTS AND POSSIBLE
IMPROVEMENT

Reseau point measurements made with the
Ft. Sill and Arizona photographs demonstrate
that very reliable detection of reseau marks
can be achieved if reseau mark SNR is suffi-
ciently high. All of the marks measured on
these photographs were correctly detected
as reseau marks. On photographs having
poor SNR, however, automatic reseau detec-
tion was not entirely reliable. An operational
system must, therefore, incorporate addi-
tional discrimination techniques to ensure
that reseau marks are correctly detected.

The problem of incorrect detection of re-
seau marks is due primarily to background
imagery which has high contrast with re-
spect to that of the reseau mark and also has
sufficiently sharp edge transition to produce
a predominant false correlation peak. Addi-
tional techniques are available for dealing
with this problem. Discrimination against
incorrect measurements can be improved by
comparing the measured reseau point posi-
tion with the calibrated position. If the dis-
tance is above some threshold, the probabil-
ity is high that the measurement is bad and
should be rejected.

Another possible technique is to examine
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the shape of the correlation function in more
detail. Correct reseau correlation functions
should be fairly symmetric and have approx-
imately a particular width. Correlation func-
tions which are highly asymmetric and/or
have a width significantly different from that
which is expected indicate that measure-
ments resulting from these correlation func-
tions are probably bad.

An obvious way to decrease the chances of
bad measurements is simply to raise the cor-
relation detection threshold. This was tried
to some extent during experimental evalua-
tion of the system and was found to be rather
ineffective. Although the number of bad
measurements was reduced somewhat, the
number of good measurements rejected in-
creased significantly. In an operational sys-
tem these rejected good measurements
would have to be measured manually and, if
a large percentage were rejected, the useful-
ness of the automated system would become
questionable.

The problem can, of course, be avoided al-
together by ensuring that reseau marks are
placed on the photos in such a way that a
high SNR is achieved. In general, this re-
quires that the reseau marks be wide enough
to fully modulate the film. They can also be
made to have longer cross arms, which
would increase the space-bandwidth prod-
uct of the correlation function. This would
enhance the detectability of the reseau
marks. This approach could be carried
farther by including some additional reseau
imagery in the vicinity of the cross as part of
the reseau mark. The pattern would, of
course, also appear in the reference mark.
This would cause the correlation function to
have a stronger central peak which would
enhance reseau mark detectability.

A significant result of the experimental
work was the discovery that restrictions im-
posed by having a fixed reseau cross arm size
were not as severe as had originally been
expected. The reseau point measurement
system was fairly tolerant of differences in
photographic and reference reseau cross arm
widths. It is therefore possible to select a
single reference reseau mark which will
permit measurement of reseau marks with a
range of cross arm widths rather than just a
single width.

CONCLUSIONS

The experimental work described above
demonstrated the feasibility of utilizing
noncoherent optical correlation in conjunc-
tion with digital computer processing and







