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•  PRISM development award: 2009 
•  First flight: May 2012 
•  First science campaign: Aug. 2012 
•  Additional science campaigns: January 2014, May 2014, September 2014 
 
•  All campaigns utilized Twin Otter Aircraft (GRC and TOIL). 
•  Typical altitude range 1-10 kft. 
•  Reached maximum TO aircraft altitude of >20 kft in May 2014.   

PRISM is a state-of-the-art 
imaging spectrometer optimized 
for the needs of coastal ocean 
science, providing high SNR and 
dynamic range, low polarization 
sensitivity, high spatial resolution, 
and high uniformity.  

PRISM Sensor and history 



PRISM specifications and design 

Spectral Range  349.9 – 1053.5 nm 
Sampling 2.83 nm 
Resolution (FWHM) 3.5 nm typ 
Calibration uncertainty <0.1 nm 

Spatial Field of view 30.7o 
Instantaneous FOV 
sampling 

0.882 mrad 

IFOV resolution (FWHM) 0.97 mrad 
Cross-track spatial pixels 608 

Radiometric Range 0 – 99% R 
Sampling 14 bit 
Calibration uncertainty <2% 
Signal to Noise Ratio * 500 @ 450 nm 
Polarization variation <1% 

Uniformity Spectral cross-track 
uniformity 

>95% 

Spectral IFOV uniformity >95% 

Parameter Channel 
1 

Channel 
2 

Channel center (nm) 1242 1608 
Bandwidth (nm, 
FWHM) 

22 56 

FOV (mrad, FWHM) 2.4 2.4 
Boresight knowledge 
(mrad, rel. to spectr.) 

0.05 0.05 

Sampling  13 bit 13 bit 
SNR @ 1.2 mW/cm2 sr 325 390 

High throughput 
and high 
uniformity Dyson 
spectrometer 



wavelength (nm) 

PRISM characteristics 

Spectral response uniform through field Spatial response uniform through wavelength (x) Spatial response uniform through wavelength (a) 

Spectral calibration constant through field 
Polarization sensitivity <1% High SNR for single read one channel, and 

3-channel aggregate, 5% R. 



PRISM Tahoe Radiance before and after orthorectification 

PRISM along track oversampling increases SNR  

Orthorectification 
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PRISM calibration 

1’ sq. targets placed 1’ apart at corner, 
well resolved by PRISM PRISM-measured radiance vs. ground 

radiance with MODTRAN atmospheric model 



Elkhorn Slough, 2012 Florida Keys, 2014 

PRISM validation 
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Integrating sphere for spectral and 
radiometric field calibration 

Calibration and stability 



Data dissemination 
http://prism.jpl.nasa.gov 



Downloadable data 



Example data upon request 



Quicklooks 



High altitude for wide area coverage 

Example coverage with low 
altitude flights 

AVIRIS image, PRISM 
would be similar FOV 



PRISM on the Twin Otter 

Racks have been consolidated, 
UPS added for Twin Otter 



Move to ER-2 

nadir port & window 

PRISM flight envelope 

Frame averaging will increase SNR at high altitude 



Modifications & upgrades for ER-2 

Modification Reason Impact Twin Otter 
Additional window Pressurized cabin ~0.3% polarization No 

Add getter pump Longer flight duration 7x better vacuum lifetime Optional 

FPA thermal control  Potential of extreme heat in 
ER-2 nose environment 

Better calibration stability, 
better SNR from lower T 

Yes 

New thermal control 
electronics 

Compatibility with 
automated operation 

Significant size reduction, 
more robust  

Yes 

Software for automated 
operation 

No operator None Optional 

New external heater 
controller 

Failure at low pressure, new 
power supply voltage 

None Yes 

New power supplies Enable multi-instrument 
accommodation on ER-2, 
survival margin for power 
interruption event 

None Yes 

New calibration sphere New window and distance to 
instrument port 

Harder to compare with 
historical data 

Optional 
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