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OutlineOutline

•• How do they work ?How do they work ?

•• Design ConsiderationsDesign Considerations

•• Integration IssuesIntegration Issues
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Understanding Night Vision Understanding Night Vision 

•• NVG objective larger NVG objective larger 

than eyethan eye

•• NVG sensitive to NVG sensitive to 

wider spectrumwider spectrum

•• Peak night radiancePeak night radiance

•• Electron MultiplicationElectron Multiplication
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Night Vision GogglesNight Vision Goggles
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Image Intensifying TubesImage Intensifying Tubes

•• Hollow fibers fused Hollow fibers fused 

togethertogether

•• Amplifies signal Amplifies signal 

•• Technological generationsTechnological generations
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Design ConsiderationsDesign Considerations

•• 1 X Magnification1 X Magnification

•• Resolution limitResolution limit-- MCPMCP

•• Automatic Gain Automatic Gain 

ControlControl

•• Compact DesignCompact Design
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Design ConsiderationsDesign Considerations

•• No No vignettingvignetting

•• DiopterDiopter AdjustmentAdjustment

•• RedundancyRedundancy
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Performance SpecsPerformance Specs

•• Sensitivity (1800 Sensitivity (1800 mAmA/lm*)/lm*)

•• SNR (21*)SNR (21*)

•• Resolution (64 Resolution (64 lplp/mm*)/mm*)

* * StateState--ofof--thethe--art performance spec examplesart performance spec examples
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ProblemsProblems

•• Narrow FOV Narrow FOV 

•• Low depth perceptionLow depth perception

•• Inadequate illuminationInadequate illumination

•• Vision through Fog/Snow/Smoke/SandVision through Fog/Snow/Smoke/Sand

•• NoiseNoise

•• WeightWeight
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Spectral Response Spectral Response (no filter)(no filter)
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System Response System Response (filtered)(filtered)
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ReferencesReferences

•• http://http://www.hec.afrl.af.mil/Publications/defawww.hec.afrl.af.mil/Publications/defa

ult.aspult.asp

•• www.SPIE.orgwww.SPIE.org

•• Image Tubes, by Image Tubes, by CsorbaCsorba (in (in HopfHopf library)library)
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