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ABSTRACT

In maritime environment, it is necessary to understand the characteristics of sunglint since it may degrade the
target detection performance of the infrared sensor mounted weapons. In this paper, sunglint in LWIR band is
modeled using the slope distribution of the sea surface, and is verified by comparing the radiance of a simulated
result with that of the real world. According to the simulation, sunglint is critical when the solar zenith angle is
over 60°. The peak radiance of sunglint grows as the solar zenith angle increases until it reaches 83° and has a
large difference depending on the solar zenith angle when the wind speed is small. Finally, seasonal and temporal
characteristics of sunglint effects are analyzed. In summer, sunglint is dominant in the horizon near the solar
azimuth right after sunrise and before sunset. However, in winter, the influence of sunglint lasts even during the

daytime since the elevation of the sun is much lower than in summer.
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19,200 W/m?/sr, for | X, < 70
‘Lsun (087 ¢9) = (3)

0 ,otherwise

09 - 06
where, X = |

b, =)

0, = zenith angle of the sky,

0.= zenith angle of the Sun center,
¢, = azimuth of the sky,

¢.= azimuth of the Sun center
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Fig. 2. Geometry of facet reflection
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where, 0, = zenith angle of the sensor,
¢, = azimuth of the sensor,
q = interaction probability,
n, = slope of a facet in X direction,
n, = slope of a facet in Y direction,
u = unit vector in the dirction o f
the sensor,
W= wind speed,
w = angle of incidence
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where, ¢, = Rayleigh optical depth,
¢, = attenuation coefficient due to
turbidity,
c; = ozone optical depth,
¢, = empirical constant,
m = air mass,
v, = amount of precipitable water vapor
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Table 1. Specifications of FLIR SC660

FLIR SC660 Technical Specifications

Field of view 24°x18°

Thermal sensitivity <30 mK @ +30C

Spectral range 7.5 — 13 ym

Resolution 640 x 480 pixels

Temperature range -40C to +1500C

Table 2. Meteorological conditions of the observation
site

Meteorological conditions of Anmyeon—do

Date and time 2014/11/20, 16:00
Wind Speed 5.0 mis
(Average)
Solar zenith angle / 730 / 225N
Solar azimuth angle
Refractive index of
sea in LWIR 0.012
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Fig. 3. Sunglint patterns (a) photographed by a LWIR
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FWHM(®)
SZA
Average Max Min

65° 8 9 6
70° 6.2 7.5 5
75° 43 5 3
80° 3.7 5 2
85° 1.9 3 1
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