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 How do they work ?

« Design Considerations

 Integration Issues
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Understanding Night Vision

NVG objective larger
than eye

NVG sensitive to
wider spectrum
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Fig. 8.1 Natural night-sky spectral irradiance on horizontal earth
surface.
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Understanding Night Vision

TYPICAL ITT GEN Il SPECTRAL RESPONSE
NVG objective larger

N
Ultra-Yiolet Visible Infrared
than eye

NVG sensitive to
wider spectrum

Radiant Sensitivity (malw)

Peak night radiance

Electron Multiplication

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Wavelength (nm)

6 Dec 06 OPTI 696BX




Night Vision Goggles
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Image Intensitying Tubes

Output electrons
«,

 Hollow fibers fused
together

» Amplifies signal

» [echnological generations
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Design Considerations

PHOTOCATHODE

1 X I\/Iagnification e WL OF B VIEWING SCREEN
(OBJECTIVE
. INTENSIFIED IMAGE
Resolution limit- MCP

Automatic Gain
Control

OCULAR

Compact Design

6 Dec 06 OPTI 696BX




Design Considerations

PHOTOCATHODE
IMAGE OF SCENE VIEW|NG SCREEN

SN
e IR INT£NSIFIED INAGE

» No vignetting

» Diopter Adjustment IEE=— Q}?
e RedundanCy . OCULAR
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Performance Specs

. Sensitivity (1800 mA/Im*)
. SNR (21%)

» Resolution (64 Ip/mm?)

3
State-of-the-art performance spec examples
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Problems

Narrow FOV

Low depth perception

Inadequate illumination

Vision through Fog/Snow/Smoke/Sand
Noise

Weight
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Outline

 Integration Issues
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Spectral Response (no filter)

TYPICAL ITT GEN lll SPECTRAL RESPONSE
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System Response (iltered)
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MIL-L-35762A-Compliant Instrnmenis BMIL-L-85762A Insiruments through:
Gen 11 Night Vision Goggles

Might Vision Compatibie Instroments Might Yision Compatible Instruments
through Gen 111 Nipht Vision Goggies

Standard Ked Instruments Standard Red Instroments throogk:
Gen 111 Night Vision Goggles



References

* hitp://www.hec.afrl.af.mil/Publications/defa
ult.asp

« www.SPIE.org
» Image Tubes, by Csorba (in Hopf library)
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ha
Figare 1. PWNWG I, low profile desipn (Patent # 5,416,313, Ocher patents pending)
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Table 8.2 lllumination Levels for Night and Daylight Conditions

Night Condition llumination (Im/m?)  Photons/mm?s
overcast starlight 10° 1.3 x 10°
starlight 10’ 1.3 x 10’
quarter moon 10 1.3 x 10°
full moon 10 1.3 x 10°
deep twilight 1 1.3 x 10"
twilight 10 1.3 x 10"
very dark day 10° 1.3 x 10"
overcast day 10’ 1.3 x 10"
daylight 10° 1.3 % 10"

direct sunlight 10° 1.3 x 10"




