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Fig. 1A-5 shows the orientation of a sun-synchronous orbit to the
terminator for an 0600 equator crossing at equinox. Notice how the
sensor will have to scan from horizon to horizon through full brightness
in the Southern Hemisphere progressing to full darkness in the
Northern Hemisphere. Cnce the spacecralt reaches line AA’ (Fig. 1A-6)
the scene on the left begins wo get progressively darker and the area of
darkness expands. When the data subpoint reaches the terminator, half
of the sensor scan is in the dark area and half in the light. At this point,
scanuing from horizon to horizon, the brightness change from far left
to far right is spread over 26.8° of longitude at the equator. This is a
brightness change of six orders of magnitude. In order to receive
meaningful data across the terminator, one must have more than the
along-track gain control provided by the zero-resolution sensor, one
must also have along-scan gain control. In other words, as the sensor
(HR) scans from dark to light, the gain for each scan line must change
as the scanner moves into increasing brightness. As the spacecraft moves
further into darkness, the along-scan gain must occur at a different
location along the scan line. This compensation alsu will occur as the
spacecralt leaves darkness on the other side of the carth. Additionally,
the along-scan gain control must vary seasonally as the orientation of
the terminator to the orbit changes.

There are four supplementary sensors which go on the DMSP
spacecraft. Normally each DMSP carries two supplementary sensors, the
exact complement differing according to the time period the orbit is
planned for, and the condition of the various supplementary sensors on
older spacecraft.

Supplementary Sensor E (SSE) is a vertical temperature profile
radiometer. It is an cight channe! instrument with six channels (668.5,
677, 695, 708, 725, and 747 cm ') in the carbon dioxide 15 um
absorption region; one channel (535 cm ~') in a water vapor absorption
band; and one channel (835 cm ') in the 11 yum atmospheric window.
A scanning mirror steps across the subtrack of the satellite, allowing the
SSE to view 25 separate columns of the atmosphere every 32 seconds
over a cross-track ground swath of 100 nm. While the scanning mirror is
stopped at a scene station, the channel filters are rotated through the
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1A-7. Block 5D Satellite.

Primary Sensors. Block 5D

The Block 5D satellite is illustrated in Fig. 1A-7. The Operational
Linescan System (OLS) is the primary data acquisition system on the
Block 5D satellite and is the system of primary importance to Navy
tactical sites. The system is designed to gather and output in real-time
or store multi-orbit day and night, visible and infrared spectrum data
from earth scenes, and provide such data, together with appropriate
calibration, indexing, and other auxiliary signals, to the spacecraft for
transmission to ground stations. The data is collected, stored and
transmitted in fine (F-data) or smoothed (S-data) resolvtion.

The OLS provides a near-constant image resolution system with
optical compensation for image motion. On-board preprocessing of the
data provides for the various modes of data output. Global coverage is
provided, including complete terminator coverage in both visible
(L-data) and thermal (T-data) modes.
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IB Data Modes for Image Analysis

System Description

Hardcopy (film transparency) output is a product of the data
display system (DDS). The function of this system is to accurately
reproduce the image scenes as recorded by the spacecraft’s primary
sensors. The Navy system uses an integrated hardware/software concept
combining the flexibilities of a miaicomputer with automatic functions
of a hardcopy generator, permitting several varieties of data output to
meet the needs of the user. For example, data enhancement and
infrared “slicing™ techniques are computer controlled as opposed to
being “hard-wired” thereby permitting a wide range of variations in the
output imagery. The system also permits copy annotation which may
include full documentation for important parameters of each specific
pass, in addition to a gray scale for the particular visible enhancement
or infrared enhancement mode selected.

The DDS consists of three basic units, the data processor, the
computer, and the hardcopy generator. A teletype unit and a digital
magnetic tape unit are associated as peripheral units. A typical
shipboard unit, is illustrated in Fig. 1B-1.
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1B-8. Visible Data: VHR. Mod 5. Special Enhancement Mode.
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some diffuse reflection is received from wavelets and surface ripples
which nevertheless saturates the spacecraft sensor. Calm conditions
apparently extend into the black areas east and west of the PSP as
reflected intensity drops to near zero in a manner analogous to the
theoretical presentation of Fig. 2A-5.

Sunglint patterns such as this have been found, in many instances, to
delineate the position of the surface ridge line (Anderson, 1974).

Important Conclusions
1. Brilliant reflection off of the water or ocean surfaces indicates an

area of calm winds and calm seas (long-period swell neglected).

2. Dark arcas adjacent to the brilliant reflection also indicate calm
wind zones adjacent to the PSP.

3. The diffuse sunglint areas indicate non-calm conditions.
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Fig. 2A-9 is the Fleet Numerical Weather Central (FNWC), Op n
Ship Routing (OTSR) wave-height unalysis, superimposed oy e
DMSP data, which verifies the slight seas in the ridge line arc.. e
sunglint pattern broadens cast and west, to the north of the PSP . ,is
broadening correlates with rougher sea conditions indicated by .. s
greater than 6 ft. to the north.

Important Conclusions

1. Low-level ridge lines can be located from DMSP sunglint data. The
ridge line connects the area of brilliant specular reflection with
indented dark areas west and/or cast of the specular zone and may
continue to be defined in the dark shade of gray further west or cast
of the point of indentation.

2. Sunglint patterns broadening to north or south of the PSP normally
relate to rougher seas.

2A8. FTV-29. DMSP VHR Low Enhancement. 2252 GMT. 17 July 1974,

Surface Streamline Analysis. 0000 GMT. 18 July 1974.
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2A-9. FTV-2°. DMSP VHR Low Enhancement. 2252 GMT. 17 July 1974.
Fleet Numerical Weather Central (OTSR) Wave-height Analysis (feet). 0000 GMT. 18 July 1974,
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