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Spectral Sensing.  It is highly desirable in space object identification to be 
able to determine the materials that the satellite is made of, detect degrada-
tion of the surface, identify hidden payloads, resolve satellite anomalies, 
and classify and identify the satellite. Spectral imaging, and in particular 
hyperspectral imaging, shows considerable promise of being able to assist in 
doing this. The U.S. Advanced Electro Optical System (AEOS) Spectral 
Imaging Sensor has demonstrated the capability to do such hyperspectral 
imaging of satellites.8

A sensor that can observe a satellite or reentry vehicle in the emissive 
band, especially in long wavelength infrared, can measure the hot spots on 
the satellite and determine some indications about the object’s mission and 
operational status. Spectral analysis of reentry vehicles also allows analysts 
to identify the materials in the reentry vehicle.9 LWIR sensing is best done  
at night, when the sky background causes less noise to enter the sensor.  
Figure 9-4 shows an infrared image of the U.S. space shuttle made during shut-
tle mission STS-96, taken in the MWIR band. The nose and forward parts of the 
wings show the intense heat experienced by the shuttle during reentry.10

Photometry.  Some passive optical SOI systems use photometers to measure 
the intensity of light being emitted or reflected from an object. The varia-
tions of intensity at one or more wavelengths constitute an optical signature. 
Multicolor photometry, gathering optical signatures at different spectral 
wavelengths, can be a powerful tool when performing SOI. For example, 
multicolor photometry allows one to discriminate between satellite types; 
each type of satellite has a characteristic optical signature. Satellites of the 

same type or with similar configurations 
will yield similar signatures. In addition, 
photometry can help determine the sta-
tus of a satellite. Inactive objects tumble, 
resulting in an erratic variation in its 
optical signature. 11

Optical Imaging.  Perhaps the most use-
ful optical technique for space object 
identification is to obtain an optical 
image of the object. The Air Force Maui 
Optical Station, described in chapter 3, 
has an imaging capability: the AEOS 
described above. With its 3.67-meter 
aperture, AEOS is the largest U.S. optical Figure 9-4  Infrared Image of the Space Shuttle 
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