




RESULTS 
We have used our apparatus for two data collec

tions to date. The first test, in November 1994, was 
a measurement from a pier in the West River of the 
Chesapeake Bay. Sun glinting from the bay was mea
sured from a 2-m altitude and up to 20° declinations, 
yielding centimeter spatial and 20-ms temporal res
olution data. These are being used to validate the 
ability of our ocean clutter synthesis model to repro
duce sun glint scintillation and thereby the small
scale water wave and light transport models we use. 
Our second exercise, in December 1994, was a 
measurement taken from about a 100-m altitude 
looking offshore from Atlantic City, New Jersey. We 
measured back- and side-lighted cloud clutter, solar 
ocean glint, and skylit ocean clutter with spatial 
resolutions of 0.5, 1.0, and 2.0 mrad and with tem
poral resolutions of 20 and 200 ms. Figure 1 shows 
some selected images. These data will be used to test 
image processing algorithms l and for validation of 
the large-scale water wave and light transport mod
els in our clutter synthesis. 

Results of our preliminary statistical characteriza
tion are shown in Figure 2. Note the spatially peri
odic variation of the mean glint intensity from near 
field toward the horizon (Fig. 2b). We hypothesize 
that this variation is due to shoal formation in shal
low water, whereby the shoals reduce the effective 
albedo of the surface via wave modification. Also 
note that diagonal streaks are present in the row and 
column versus time presentations of glint (Fig. 2a). 
It may be possible, in principle, to distinguish glint 
from other moving objects using spatiotemporal 
matched filters if enough is known about the image 
and clutter geometry and sufficient look time is 
available. In the near field, the correlation time of 
the glint corridor is shorter than in the surrounding 
water (Fig. 2d). We hypothesize that this result is due 
to millimeter-sized specularly reflecting facets that 
propagate rapidly in comparison with the larger scale 
gravity waves that produce the variation in radiance 
away from the specular point by diffuse reflection of 
sky radiance. The difference in correlation time 
should be more pronounced with a smaller instan
taneous (detection) field of view. In these figures, 
the footprint, or integrating area, of a single detector 
is about 0.25 m2 in the near field. The spatial av
eraging will tend to increase the correlation time 
estimates. Also, the correlation time associated with 
the horizon is very short, indicating that the dom
inant random process is sensor noise, which is un
correlated. Cloud edges have shorter correlation 
times because significant motion of the clouds oc
curred during one data collection sequence. 
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Figure 2. Visualization and statistics of glint clutter. (a) A "cube" of 
data, i.e., the spatial and temporal image, showing a row and column 
of data in time. This image was taken at a rate of 5 Hz and shows 
spatiotemporal correlations. (b) and (c) The spatial distribution of the 
image temporal mean and standard deviation, respectively. The 
color bars on the right of parts a, b, and c indicate the radiance scale 
associated with each image. (d) A portrayal of the spatial distribution 
of correlation time in an image taken at a rate of 51 Hz. The 
corresponding color bar shows the relationship between color and 
a-dependent correlation time, which is the correlation time of an 
assumed exponentially correlated process. Correlation time was 
determined by sample periodogram estimates over a 64-frame time 
series and averaged over 5 x 5 pixel spatial neighborhoods. 
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FUTURE WORK 
Our next measurement is planned at a location with 

fewer offshore shoals and more long-scale gravity wave 
content. We will use two midwave cameras and one 
longwave camera in this experiment, intended to con
firm our ability to predict radiance in one midwave 
band from the measurement of radiance in a disjoint 
band. Long-wave data will be collected to determine 

if glint clutter temporal and spatial statistics are the 
same as in the midwave, and all three bands will be 
used to validate our treatment of infrared surface phe
nomenology and radiative transport in Seascape. 
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