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(57) Abrégée/Abstract:

A technigque for generating an image having multiple hues includes filtering first photons at a first wavelength range using a first
iInput filter section of an input filter, and filtering second photons at a second wavelength range using a second input filter section of
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An Image Is generated from the first photons and the second photons.
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(57) Abstract: A technique for generating an image having multiple hues includes filtering first photons at a first wavelength range
using a first input filter section of an input filter, and filtering second photons at a second wavelength range using a second input
filter section of the input filter. The first photons are directed towards a tube pixel set of a sensor, and the second photons are directed
towards the tube pixel set. The first photons and the second photons are detected at the sensor. The first photons are received using
a first output filter section of an output filter, and the second photons are received using a second output filter section of the output
filter. An image is generated from the first photons and the second photons.
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METHOD AND SYSTEM FOR GENERATING AN IMAGE HAVING MULTIPLE HUES

USTING AN IMAGE INTENSIFIER

TECHNICAL FIELD OF THE INVENTION

This invention relates generally to the field ot

optical systems and more specifically to a method. and

system for generating an irﬁage having multiple hues.

BACKGROUND OF THE INVENTION

S ——. ey e —

Image intensifier devices may be used 1n mnight

vision devices in order to enhance a low light image.

Image intensifier devices typically use a spinning disk

filter or multiple image intensifier tubes to generate a
color image. These devices, however, are generally bulky

and heavy. Consequently, typical image intensifier

devices are unsatisfactory for many needs.

SUMMARY OF THE INVENTION

R e T Ty

In accordance with the present invention, a method

and system for generating an image having multiple hues

are  provided that may eliminate or  reduce the

disadvantages and problems associated with previously

developed systems and methods.
According to one embodiment, generating an lmage

having multiple hues includes filtering first photons at

a first wavelength range using a first input filter

section of an input filter, and filtering second photons

at a second wavelength range using a second input filter
section of the input filter. The first photons are
directed towards a tube pixel set of a sensor, and the

second photons are directed towards the tube pixel set.

The first photons and the second photons are detected at

the sensor. The first photons are received using a first
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output filter section of an output filter, and the second

photons are received using a second output filter section

of the output filter. An image 1is generated from the

first photons and the second photons.

p—

Embodiments of the invention may provide technical

advantages. A technical advantage of one embodiment 1is

that an i1image having at 1least two colors may Dbe

generated. The embodiment includes an input filter and

oo

an output filter that have different filter sections that

respond to different wavelengths. An 1image intensifier

multiplies photons received from the input filter

sections, and transmits the multiplied photons to the

output filter sections. The photons received at the

output filter sections are used to generate an image

having at least two colors.

Another technical advantage of one embodiment 1is

that displacement devices may be used to move the input

filter and the output filter such that photons filtered

by an input filter section that filters for a wavelength

range are recelved at an output filter section that also

filters photons at that wavelength  range. The

displacement devices may move the input filter sections

and the output filter sections with sufficient speed such

that the human eye cannot detect the movement.

p—

Another technical advantage of one embodiment is

that an input lens may include input lens sections that

direct photons from the i1input filter sections onto a

pixel set of the image intensifier. For example, an

input lens section may direct photons through an input

filter section corresponding to a red color to a pixel
set, and another input lens section may direct photons

through an input filter section corresponding to a Dblue



10

15

20

29

30

CA 02492525 2011-02-04

color to the pixel set. A layer between the 1nput filter

—

and a photocathode of the 1mage 1ntensifier may be used

to protect the photocathode from contamination.

Other technical advantages are readilly apparent to

one skilled 1in the art from the following figures,

-y

descriptions, and claims. Embodiments of

may provide none, some, or all of t

advantages.

4

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding o:

gr—

the 1nvention

he technical

the present

invention and for further features and advantages,

L 1

reference i1s now made to the

rollowing description, taken

in conjunction with the accompanying drawings, 1n which:

FIGURE 1 1s a block diagram of one em

system for generating an image having multip

FIGURE 2 1llustrates one embodiment of

generating an 1mage having multiple hues;

—

FIGURE 3 i1llustrates one embodiment of

sections configured in a Bayer pattern;

FIGURES 4A and 4B 1llustrate an 1input

-

output filter of the system of FIGURE 2;

FIGURE 5 1s a flowchart illustrating

generating an 1mage having multiple hues; an

obscurant to generate an image pixel set.

DETAILED DESCRIPTION OF THE DRAWINGS

Embodiments of the present invent

bodiment of a
le hues;
a system for
input filter

filter and an

a method for

d

FIGURES ©A and 6B 1llustrate movement of 1mage

10n and 1ts

advantages are best understood by referring to FIGURES 1

through 4 of the drawings, like numerals being used for

privy

like and corresponding parts of the various

drawlngs.

FIGURE 1 1s a block diagram i1illustrating a system 10

for generating an intensified 1mage 12 of an

object 14.
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An intensified image of a scene 1s an image in which the

vigible or other 1light or energy from the scene 1s

intensified, increased, or otherwise enhanced. System 10

includes an input filter 20, an image intensifier 22, and

an output filter 24. Input filter 20 receilves photons,

or energy, reflected from object 14. The photons include

image information about object 14 that may be used to

generate the intensified image 12 of object 14.

—

Input filter 20 includes a number of input filter

sections 30. Each input filter section 30 filters

photons at a specific wavelength range, which may be a

narrow range, single wavelength, or otherwise suitable

wavelength range, and different input filter sections 30

may filter photons at different wavelength ranges.

F
—

"Hach" as used in this document refers to each member of

gy

a set or each member of a subset of a set.

Wavelength ranges correspond to specific hues, which

are perceived as color. For example, photons at or

around a wavelength of 630 to 750 nanometers have a red
hue, photons at or around a wavelength of 450 to 490
nanometers have a blue hue, and photons at or around a

wavelength of 490 to 570 nanometers have a green hue.

Additionally, photons at or around a wavelength of 750

nanometers to 1 millimeter have an infrared hue.

Accordingly, each input filter section 30 filters photons

having a specific hue, which 1s an attribute of the

photons that describes the wavelength of photons.

A sensor such as image intensifier 22 receives the

filtered photons from input filter 20. Image intensifier

22 may comprise an image intensifier tube, or other

suitable device capable of enhancing received energy from

a scene for generation of an intensified image. Image
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intengifier 22 may multiply the photons 1n order to

intensify a resulting image 12 generated from the

photons. Tmage 12 of an object 14 in a low light area

may be improved by image intensification. Although the

gy

sensor of system 10 comprises image intensifier 22, the

sensor may comprise any sensor suitable for detecting an

image such as a monochromatic image sensor.

Output filter 24 receives the multiplied photons

from image intensifier 22. Output £f£ilter 24 1includes
output filter sections 32. Each output filter section 32
filters photons at a specific wavelength range. Output

filter sections 32 may be aligned with input filter

sections 30 such that photons filtered by an input filter

section 30 that filters for a wavelength range are

received at an output filter section 32 that filters

photons at that wavelength range. Input filter 20 and

—
o

output filter 24 may filter photons having a number of

hues. Accordingly, system 10 may provide for generating
image 12 having multiple hues, which may be perceived as

a multiple color image.

An output device 34 receives the filtered photons

from output filter 24 and generates 1mage 12 from the
received photons. Output device 34 may comprise, for

example, a database, a monitor, a printer, a lens, or any

other device operable to store or to display intensified

image 12 of object 14.

FIGURE 2 1llustrates one embodiment of a system 20

=

for generating image 12 of object 14. System 20 includes

an input lens 40, input filter 20, image intensifier 22,

output filter 24, and an output lens 42. Input lens 40

directs photons reflected from object 14 through input

filter 20 to image intensifier 22. Input lens 40 may
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comprise an objective lens having any shape and

comprising any material such as glass suitable for

directing photons on image intensifier 22. Input lens 40

may include input lens sections 44 that each direct
photons through input filter sections 30 to a pixel or

pixel set of image intensifier 22. For example, input

lens section 44a may direct photons through input filter

section 30a to a pixel set of image intensifier 22. An

input lens section 44 may have any shape suitable for

directing photons to image intensifier 22.

Input filter 20 may comprise a sensing array, where

each input filter section 30 comprises a luminance- and

chrominance-sensitive element. Input filter 20 may
comprise i1nput filter sections 44 that generate a
multiple coloxr i1mage. The individual i1nput filter

sections 44 are designed to not be visible to a viewer.

In the illustrated example, a set 72 1ncludes input

filter sections 30a-d. Input filter section 30a

corresponds to a red (R) hue, input filter sections 30b

and d correspond to a green (G) hue, and input filter

section 30c corresponds to a blue (B) hue. Input filter

20 may comprise, for example, a Bayer filter having input

filter sections 30 arranged in a Bayer pattern.

T

FIGURE 3 illustrates one embodiment of input filter

sections 30 arranged 1n a Bayer pattern. Input filter

sections 30 comprise an arrangement of red, green, and

blue sections. Rows of red and green sections alternate

gr—

with rows of green and blue sections. Set 72 comprising

a row of red and green sections and a row of green and

blue sections 1igs typically used to generate a pixel or

pixel set of image 12 having multiple hues.
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Referring back to FIGURE 2, set 72 of input filter

sections 30 may be aligned with image intensifier 22 such

that photons filtered by set 72 of input filter sections

30 are simultaneously transmitted to a tube pixel set 48

of image intensifier. Alternatively, set 70 of 1input

filter sections 30 may be moved such that each input

filter section 30 directs photons onto tube pixel set 48

at different times. For example, input filter section

30a corresponding to red directs photons onto tube pixel

set 48, then input filter section 30b corresponding to

green directs photons onto tube pixel set 48, then input

filter section 30c corresponding to blue directs photons

onto tube pixel set 48, then input filter section 30d

corresponding to green directs photons onto tube pixel

set 48. If input filter sections 30a-d are sufficiently

spaced and move gufficiently fast, the human eye cannot

detect the movement and the resulting image 12 may be

perceived as having multiple colors. For example, input

filter sections may move approximately 60 frames per

second, where one frame comprises directing photons from

each input filter section 30a-d of set 72 on tube pixel
set 48.

In one embodiment, input filter 20 may also include

optional displacement devices 46 that move 1input filter

sections 30 to direct 1light filtered by input filter

sections 30 to tube pixel set 48 in order to change the

wavelength of 1light directed to tube pixel set 48.

Displacement device 46 may include a displacement device

46 that moves 1input filter 20 in an xX-direction and a

displacement device 46 that moves input filter 20 in a vy-

direction. Displacement devices 46 may work together to

move i1nput filter 20 in a smooth motion. Displacement
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devices 46 may comprise, for example, Piezo electric

transducers.

Image intensifier 22 includes a photocathode 50, a

microchannel plate 52, and a phosphor screen 54.

Photocathode 50 converts photons received from input

filter 20 into electrons, and may comprise, for example,

gallium arsenide. A layer 51 may be disposed outwardly

from photocathode 50. Layer 51 may comprilise a

translucent material such as frosted glass, which may

protect photocathode 50 from contamination. Microchannel

plate 52 multiplies electrons received from photocathode

50. Microchannel plate 52 may comprise a transparent

material such as glass with any number of microscopic

microchannels that function as electron multipliers that

multiply electrons using a cascaded secondary emission
process.
Phosphor screen 54 converts the multiplied electrons

received from microchannel plate 52 to photons. Phosphor

screen 54 may comprise a s8creen having a coating of a

white phosphor such as Pys that transmits a photon 1in

response to receiving an electron. Image intensifier 22

may operate under a vacuum of, for example, 10° torr, or

g

any other wvacuum suitable for the operation of image

intensifier 22

Output filter 24 may be substantially similar to

input filter 22. Output filter 24 may include output

filter sections 32 that filter for photons at specific

wavelength ranges. In the i1llustrated example, set 72

comprises output filter sections 32a-d. Output filter

section 32a filters photons having a red hue, output

filter sections 32b and 32d filter photons having a green

hue, and output filter section 32c¢ filters photons having



10

15

20

25

30

CA 02492525 2005-01-13

WO 2004/019367 PCT/US2003/025316

a blue hue. Output filter sections 32 may be aligned

with input filter sections 30 such that photons that are

filtered by an input £filter section 30 at a specific

wavelength range are received at an output filter section

32 that filters at that specific wavelength range. Foxr

example, output filter section 32a that filters photons

having a red hue may be aligned to receive photons

filtered by input filter section 30a that filters photons

also having a red hue.

Output filter 24 may also 1include displacement

devices 56 that may be wused to align output filter

section 32 with the corresponding input filter sections

30. Displacement devices 56 may be substantially similar

to displacement devices 46. Output device 34 may

comprise output lens 42, which magnifies and focuses

photons received from output filter 24 in orxder to

generate i1mage 12. Output lens 42 may comprise output

lens sections 58, and may be substantially similar to

input lens 40.

Output filter 24 and 1nput filter 20 may have

differences. For example, output filter 24 may have

features to correct for the spectral characteristics of

phosphor screen 54. Output filter 24 may 1include tint

control features that are absent in input filter 20.

FIGURES 4A and 4B 1llustrate movement of input

filter sections 30 and output filter sections 32 to

generate an 1image pixel set 60 having multiple hues.

FIGURE 4A 1llustrates input filter sections 30 and output

filter sections 32 at a first position that vyields an

image pixel set 60 having a green hue. Input lens

section 44b directs photons through input filter section

30b that filters photons having a green hue onto tube
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pixel set 48. Tube pixel set 48 receives the Jgreen

filtered photons, and image intensifier 22 multiplies the

photons. Output filter section 32b that filters for

photons having a green hue receives the multiplied

photons. Output lens section 58b directs the photons

from tube pixel set 48 through output filter section 32b

to generate image pixel set 60 having a green hue.

FIGURE 4B illustrates input filter sections 30 and

output filter sections 32 at a second position to

generate image pixel set 60 having a red hue. Input lens

section 44a directs photons through input filter section

30a that filters photons having a red hue onto tube pixel

set 48. Tube pixel set 48 receives the red filtered

photons, and image intensifier 22 multiplies the photons.

Output filter section 32a that filters for photons having

a red hue receives the multiplied photons. Output lens

section 58a directs photons from tube pixel set 48
through output filter section 32a to generate image pixel

set 60 having a red hue.

In the illustrated example, input filter sections 30

and output filter sections 32 move with regpect to tube

pixel set 48 and image pixel sget 60 in order to first

direct green-filtered photons on image pixel set 60 and

then direct red-filtered photons on image pixel set 60.

Any suitable change in relative position between input

filter sections 30, pixel set 48, output filter sections
32, and image pixel set 60 may be used in order to change

the hue of image pixel set 60. For example, tube pixel

set 48 and 1mage pixel set 60 may move with respect to

input filter sections 30 and output filter sections 32 in

order to change the hue of image pixel set 60.
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FIGURE 5 is a flowchart i1llustrating a method for

generating an image having multiple hues. The method

begins at step 100, where system 20 receives photons

reflected from or generated by object 14. Input filter

sections 30 and output filter sections 32 are at the

first position as illustrated in FIGURE 4A. Input Lens

section 44b directs photons through input filter section

30b to tube pixel set 48. At step 204, photons having a

green hue are filtered at input filter section 30b.

Filtered photons are multiplied at step 104. At step

106, the multiplied photons are filtered at output filter

section 32b that corresponds to green. Image pixel set

60 having a green hue is generated at step 108.

At step 110, the method determines whether there 1is

a next hue. If there i1is a next hue, the method proceeds

to step 112 to move input filter sections 30 to a second

position, as illustrated in FIGURE 4B. Output filter

sections 32 are moved to be aligned with input filter

sections 30 at step 114. The method then returns to step

102 to

t I

‘1lter photons having a red hue at 1input filter

section 30a. The filtered photons are multiplied at step

104, and the multiplied photons are filtered at output

filter section 32a that correspond to red at step 106.

Image pixel set 60 having red hue 1s generated at step

108. If there 18 no next hue at step 110, the method

terminates.

FIGURES 6A and 6B 1llustrate the movement of an

input obscurant 62 and an output obscurant 64 to generate

Ll

an image pixel set 60 having multiple hues. FIGURE 6A

1llustrates input obscurant 62 and output obscurant 64 at

a first position that yields an image pixel set 60 having

a green hue. Input obscurant 62 directs photons towards
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input filter section 30b that filters photons having a

green hue. Input obscurant 62 and output obscurant 64 may

direct photons by allowing some photons to pass through

an opening and blocking other photons. Tube pixel set 48

receives the green filtered  photons, and image

intensifier 22 multiplies the photons. Output obscurant

64 directs the photons from tube pixel set 48 through

output filter section 32b that filters for photons having

a green hue. The filtered photons generate image pixel

set 60 having a green hue.

FIGURE 6B illustrates input obscurant 62 and output

obscurant 64 at a second position to generate image pixel

set 60 having a blue hue. Input obscurant 62 directs

photons through input filter section 30c that filters for

photons having a blue hue. Tube pixel set 48 receives

the blue filtered photons, and 1mage 1intensifier 22

multiplies the photons. Output obscurant 64 directs

photons towards output filter section 32¢ that filters

for photons having a blue hue. The filtered photons
generate i1mage pixel 60 having a blue hue.

In the illustrated example, 1input obscurant 62 and

output obscurant 64 move with respect to tube pixel set
48 1in order to first direct green-filtered photons on

image pixel set 60 and then direct blue-filtered photons

on 1image pixel set 60. Any suiltable change 1in the
relative positions between input obscurant 62, 1input

filter section 30, tube pixel set 48, output obscurant

64, and output filter sections 32 may be used to change

the hue of image pixel set 60. For example, input filter

sections 30 and output filter sections 32 may move with

respect to tube pixel set 48 and image pixel set 60 1in

order to change the hue of image pixel set 60.
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Embodiments of the invention may provide technical

advantages. A technical advantage of one embodiment 1is

that 1image 12 having at least two colors may be

generated. Input filter 20 and output filter 24 have

different filter sections 30 and 32 that respond to

different wavelengths. Image intensifier 22 multiplies

photons received from input filter sections 30, and

transmits the multiplied photons to output filter

sections 32. The photons received at the output filter

sections 32 are used to generate image 12 having at least

two colors.

-

Another technical advantage of one embodiment 1is

that displacement devices 46 and 56 may be used to move

input filter 20 and output filter 24 such that photons

filtered by input filter section 30 that filters for a

wavelength range are received at output filter section 32

that also filters photons at that wavelength range.

Displacement devices 46 and 56 may move input filter

p—
r—tt

sections 30 and output filter sections 32 with sufficient

speed such that the human eye cannot detect the movement.
Another technical advantage of one embodiment 1is

that input 1lens 40 may i1include 1nput lens sections 44

that direct photons through input filter sections 30 onto

pixel set 48 of 1image intensifier 22. For example, an

input lens section 44 may dilrect photons through an input

filter section 30 corresponding to a red color to pixel

set 48, and another 1input 1lens section 44 may direct

L

photons through an input filter section 30 corresponding

to a blue color to pixel set 48. Layer 51 between input

filter 20 and photocathode 50 of image intensifier 22 may

be used to protect photocathode 50 from contamination.
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embodiment of the i1nvention and its

advantages are described in detail, a person skilled in

the art could ms

omigssions without

ke wvarious alterations, additions, and

departing from the spirit and scope of

the present inven

tion as defined by the appended claims.
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WHAT IS CLAIM

1]
-,
&

1. A system for generating an image having a plurality

gpren

of hues, comprising:

an 1input obscurant, disposed 1n a first plane, for

blocking photons;

an 1nput filter, disposed in a second plane wherein

the first plane and the second plane are different,

comprising:

a first 1nput filter section operable to filter
a plurality of first photons at a first wavelength range;

and

—

a second 1input filter section operable to
filter a plurality of second photons at a second
wavelength range;

a sensor comprising a tube pixel set and operable to
detect the first photons and the second photons directed
towards the tube pixel set;

an output filter comprising:

a first output filter section operable to

filter the first photons; and

a second output filter section operable to

filter the second photons; and

an output device operable to receive the first

photons and the second photons from the output filter,

and to generate an 1image from the first photons and the

second photons.

2 . The system of Claim 1, wherein the sensor comprises
an 1lmage intensifier operable to:

multiply the first photons; and

multiply the second photons.
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3. The system of Claim 1, whereiln:

the first wavelength range corresponds to a first
hue; and
the second wavelength range corresponds to a second

hue.

4 The system of Claim 1, further comprising:

gr—

a first input lens section of an 1input lens operable

to direct the first photons towards the tube pixel set;

and

po—

a second 1nput lens section of the 1nput lens

operable to direct the second photons towards the tube

plixel set.

0. The system of Claim 1, further comprising a

displacement device operable to:

move the first 1nput filter section to direct the

- |

first photons towards the tube pixel set; and
move the second input filter section to direct the

second photons towards the tube pixel set.

g

o . The system of Claim 1, wherein:

the first 1input filter section 1s operable to move

and to direct the first photons towards the tube pixel

set;

the first output filter section 1s operable to move

and to receive the first photons directed towards the
tube pixel set;

the second input filter section 1s operable to move
and to direct the second photons towards the tube pixel

set; and
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the second output filter section 1s operable to move

and to receive the second photons directed towards the

tube pixel set.

7. The system of Claim 1, further comprising:

an lnput obscurant operable to:

direct the first photons towards the first

input filter section; and

direct the second photons towards the second

input filter section; and

an output obscurant operable to:

direct the first photons towards the first

output filter sectlon; and

direct the second photons towards the second

output filter section.

——

3 . The system of Claim 1, wherein the 1nput £filter

comprises a plurality of light sensitive elements.

g

9. The system of Claim 1, wherein the 1nput filter

comprises the input filter sections configured according

to a Bayer pattern.

10. A method for generating an image having a plurality

F

of hues, comprising:

providing an 1input obscurant, disposed 1n a first

plane, for blocking photons;

gr—

filtering a plurality of first photons at a first

pr—
p—

wavelength range using a first input filter section of an

input filter, wherein the input filter 1s disposed 1in a

second plane wherein the first plane and the second plane

F—

are different:
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o

filtering a plurality of second photons at a second

wavelength range using a second input filter section of

the input filter;
directing the first photons towards a tube pixel set

ﬁ
P

OL a sSensory,

directing the second photons towards the tube pixel

set;

detecting the first photons and the second photons

at the sensor;

filtering the first photons using a first output

g—

filter section of an output filter;

filtering the second photons using a second output

filter section of the output filter; and

generating an image from the first photons and the

second photons.

11. The method of Claim 10, further comprising

multiplying the first photons and the second photons at

the sensor comprising an 1mage 1ntensifier.

12. The method of Claim 10, wherein:

the first wavelength range corresponds to a first
hue; and

the second wavelength range corresponds to a second

hue.

13. The method of Claim 10, further comprising:

directing the first photons towards the tupbe pixel

g

set using a first 1nput lens section of an 1nput 1lens;

and

directing the second photons towards the tube pixel

F b

set using a second 1nput lens section of the i1nput lens.
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14. The method of Claim 10, further comprising:

moving the first 1input filter section to direct the

first photons towards the tube pixel set;

moving the first output filter section to receilve

the first photons directed towards the tube pixel set;

moving the second input filter section to direct the

second photons towards the tube pixel set; and

moving the second output filter section to receive

the second photons directed towards the tube pixel set.

15. The method of Claim 10, further comprising:

moving said 1nput obscurant to direct the first

photons towards the first 1nput filter section;

moving an output obscurant to direct the first

1lter section;

| S

photons towards the first output

moving the 1nput obscurant to direct the second

photons towards the second 1nput filter section; and

moving the output obscurant to direct the second

photons towards the second output filter section.

1. The method of Claim 10, wherein the 1nput filter

comprises the 1nput filter sections configured according

to a Bayer pattern.

17. A method for generating an image having a plurality

pre—

of hues, comprising:

providing an 1nput obscurant, disposed in a first

plane, for blocking photons;

—
aaad

moving a first 1nput filter section of an 1nput

filter to direct a plurality of first photons at a first
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wherein the 1nput

wherein the

Ll

different;

filtering the
filter section;

detecting the

moving a first output filter section o:

tube pixel set;

filter section;

“1irst

20

filter 1s disposed 1n a s

plane and the second

first photons using the

first photons at the sensor

gr—

set of a sensor,

econd plane

plane are

first i1nput

- an output

filter to receive the first photons directed towards the

filtering the first photons using the first output

y—

moving a second 1nput fillter section o

filter to direct

a plurality of second ph

-~ the 1nput

otons at a

second wavelength range towards the tube pixel set;

filtering the second photons using the second 1input

filter section;

detecting the second photons at the sensor;

moving a second output filter section of

the output

filter to receive the second photons directed towards the

tube pixel set;

generating an

second photons.

18. The method

filter section; and

image from the first phot

-

of Claim 17, further

filtering the second photons using the second output

ons and the

comprilsing

multiplying the first photons and the second photons at

the sensor comprising an 1mage 1ntensifier.
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19. The method of Claim 17, wherein:

the first wavelength range corresponds to a first

hue; and

the second wavelength range corresponds to a second

hue.

20. The method of Claim 17, further comprising:

directing the first photons towards

set using a first 1nput lens section of
and

directing the second photons towards

the tube pixe.

an 1nput lens;

the tube pixel

set using a second 1nput lens section of the input lens.

21. The method of Claim 17, wherein the 1nput filter

comprises the input filter sections configured according

CO a Bayer pattern.

22. A method for generating an 1mage

hues, comprisings:

having multiple

moving a first 1input filter section of an i1nput

filter to direct a plurality of first photons at a first

wavelength range towards a tube pixel set of an 1mage

intensifier, the 1input filter comprising

a plurality of

input filter sections configured 1n a BRayer pattern, the

first wavelength range corresponding to a

first hue;

directing the first photons towards the first input

filter section using a first input 1lens

1nput lens;

section of an

filtering the first photons using the first input

fi1lter section;
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photons at the 1mage

multiplying the first

intensifier;

filter section of an output

moving a first output
first photons directed towards the

filter to receive the

5 tube pixel set;

filtering the first photons using the first output

fi1lter section:;

filter section of the input

moving a second 1nput
of second photons at a

"1lter to direct a plurality

10 second wavelength range towards the tube pixel set, the
second wavelength range corresponding to a second hue;
directing the second photons towards the second
input filter section using a second input lens section of
the 1nput lens;
15 filtering the second photons using the second input
filter section;
multiplyilng the second  photons at the 1image
intensifier;
moving a second output filter section of the output
20 filter to receive the second photons directed towards the

tube pixel set;
filtering the second photons using the second output

filter section; and

first photons and the

generating an 1mage from the

25 second photons.
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