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What is it? Image Intensifiers (I2) work on the principle of magnifying the amount of residual light 
from various natural sources such as starlight or moonlight.

Sensor
Producers: Today there are a few main producers of image intensifier sensors (tubes) in the world: ITT 

(USA), L-3 Communications (USA), (NL/F) and Harder Digital (De). 
End Product 
Producers: Theon Sensors is one of the leading companies worldwide in the field of Night Vision end 

products based on Image intensifier sensors.

Key Features: The image generated by a Night Vision System based on I2 technology is very similar to 
the “day light” image to which the human brain is conditioned.
I2 has been heavily used for many decades in defense applications, such as driving land 
and air vehicles, portable or weapon mounted sights and as goggles.

While Image Intensifying Technology is ideal for recognition and identification tasks, it can 
be limited due to the need for a minimum level of light required for operation.  

End Product
(Night Vision Monocular) I2 Sensor (tube)
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US OEMs
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100% Contrast input image
Output image: the contrast decreases

as the lines become thinner and thinner
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Low SNR image High SNR image



Low SNR image High SNR image
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𝐹𝑂𝑀 =  Resolution x 𝑆𝑁𝑅
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Assumptions:

> 1x Magnification

> 40 deg FOV NVG

> Man-sized Target in Forest

> 64 lp/mm Tube

> SNR adjusted to achieve FOM

> Probability of 80% used

> Ranges are reported relative  
to the range for the 1250 FOM 
system for each light level and 
task

> Model used is NVESD model -
2009
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Chicken Wire

Fixed Pattern Noise





Spot Diameter 

(μm)

ZONE 1

(dia. 5.6 mm)

ZONE 2 

(dia.5.6-14.7 mm)

ZONE 3 

dia. 14.7-17.5 mm)

>300 0 0 0

230-300 0 0 0

150-230 0 1 1

75-150 0 2 2

<75 Minimal Minimal Minimal





Key Performance Parameters
Photonis Exelis Gen 3, max FOM

XR5 XD-4 1250 1400 1600

Resolution (lp/mm) 64 57 57/64 57/64 64
SNR 25/23 P43 20 21/19 max 24/21 max 25 max
FOM 1600 min 1140 min 1250 max 1400 max 1600 max
Gain at 2e-5 lx (cd/m2/lx) 
Luminous Gain, 2e-6fc (fL/fc)

10,000-18,000
33,000-55,000

13,000-23,000 
40,000-70,000

MTTF (hr) 15,000 10,000 10,000
End of Life Criteria "50% of original sensitivity" More stringent than Photonis
Reliability Test Method Unknown, US Gen 2? Gen 3 Accelerated

Halo (mm) 0.8 typ 1.25
High light resolution (lp/mm) 55 20 / 50 AG 12 / 29 HLC
Max Storage Temp (oC) 65 85
Phosphor P22 or P43 P43
Luminous Sensitivity - µA/lm 700 600 1350 1350 1500
Cosmetics Gen 3, Gen 2 cosmetics differences represent cost vs performance
MTF, 15lp/mm 70 typ 58 typ 54 61 61
MTF, 25lp/mm 50 typ 45 typ 27 38 38
Min values unless noted, MTF under DSP-5, Min FOM 100-200 pts less than max FOM
All Exelis Gen 3 Parameters are measured per US approved and correlated MIL-SPEC procedures



Tube comparison summary



2 other characteritics are strictly prohibited: 

→ AUTOGATED power supplies 

→ HALO Size

OMNIBUS III OMNIBUS IV

GEN II+ SUPERGEN                             XD-4 XR5
Typ. 16x40 20x50 24*64 28*72

FOM : 640            1000 1536                                          2016

USA      Non NATO Countries

USA NATO Countries

FOM max 1250

FOM max 1600

Comparison between US and European export regulations
Based on FOM (Figure of Merit = Resolution x SNR values)
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