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Abstract; This article sketches out the principle of human visual characteristics and color perception,
then the color night vision technology is introduced, and the development of color night vision tech-
nology is briefly described. The significance of color night vision technology is analyzed. The existing
color night vision technology is classified, and the typical color night vision technology and color night
vision equipment are described in detail, the advantages and disadvantages of each category are ana-
lyzed. Finally, the difficulties and future trends of color night vision technology are discussed, which
provide reference for the relevant researchers to understand the color night vision technology.
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Fig.1 Composition of solid color night-vision goggles
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Fig.2 Imaging results under different illumination
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Fig.4 Real - time system of multi-sensor imaging
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Fig.5 Schematic diagram of fusion algorithm
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Fig. 6 Images got from the multi-sensor image
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fusion real-time system
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Fig.7 Quaternions neural network processing framework
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Fig.8 Quaternions neural network results. (a) the
image under bright light and its chromaticity
diagram; (b) the image under little dark
light and its chromaticity diagram; (c) the
image under very dark light and its chroma-
ticity diagram; (d) image which used (b) as
input for neural network training, and its
chromaticity diagram; (e) image which used
(b) as input for neural network training, and

its chromaticity diagram.
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Fig.12  Results in Toet’ s paper 2003. (a) Visible
gray-level image (400 ~ 700 nm), (b) Near
infrared image(700~900 nm), (c¢) Middle
infrared image(3~5 pm), (d) Image fused
by a~ c, (e) Pseudo color image direct
mapping to RGB, ({f) Reference image 1,
(g)Reference image 2, (h)Reference image
3. (1) The fusion image transformed A~c
in accordance with the reference image 1,
(j) The fusion image transformed A~c in
accordance with the reference image 2, (k)
The fusion image transformed A~c in ac-

cordance with the reference image 3.

R 4 T4 2 A BRI L PR B i 5 2 2% [
BB ORI @ BRI 2225 R R 3 5
#2255 4 5 1 e 0 RO K PRI A5
4 5 ) B AR T L 5t AT LAAS 2 IR P58 B R A
SRR BRI R

RN NI R o N A N ]
R R 2 A R I A A RS S % R
f18 DX 607 A7 B S G A D TC L S 42 9 O 2 T 0
A 8RR GE T AR R A T ik R Ae . JE T %
23 1) 1 AR JEBOR (0 Rl B ) B AR RE 2R A 18] 12
JI 7 SCHRL23 vh Ul 3l (0% 1% 388 /2 H R K45 B 1

AR R 1A 2807 1
-

-

[’ 13  Yufeng Zheng., Bruce C. Hansen % A\ fil & 5%
SR ) F1 (b v i 5% — 47 R 43 33 72 3 &
— g 5 W O6 RHR A2 A 'R 88 AT
UG53 5 2 3 57— ALz 5t Z D R 6 b & 8
BN F A ) IR 86 = AT G o 0 2
St F37 5% A TR OR 4 E IR
Fig.13  Fusion result images by Yufeng Zheng,
Bruce C. Hansen. The first line of the ima-
ges (a) and (b) are scene one and two of
the low light level image and infrared
image respectively, the second line of the
images (a) and (b) are the pseudo color
images and pseudo color segmentation
image fused by scene one and two respec-
tively, and the third line of the images (a)
and (b) are the natural color fusion images
and pseudo color segmentation image fused

by scene one and two respectively.
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Fig.14 Results in Toet ’s paper 2008. (a) Visible gray-
level image, (b) Near infrared image (700~ 900
nm), (c) Reference image, (d) The fusion
image transformed a ~ b in accordance with
Reference image, (e) Look~up table 1, ()
The fusion image transformed a ~ b in
accordance with look-up table 1, (g) Look~up
table 2. (h) The fusion image transformed a~b

in accordance with look-up table 2.
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Fig.15 Results in Toet” s paper 2008. (a) Visible

gray-level image, (b) Near infrared image

(700-900nm), (c) Look-up table 1, (d)

Look-up table 2, (e) The fusion image

transformed a-b in accordance with look-up

table 1, ({) The fusion image transformed

a-b in accordance with look-up table 2.
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Fig.17 Results of Gecko System. (a) Visible gray-

level image, (b) Near infrared image. the

images(c), (d), (e) are the fusion image

transformed a-b in accordance with the look-

up table in their right-down respectively
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Fig.18 TRICLOBS system composition
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Results of TRICLOBS System. (a) Visible

Fig.19
gray-level image, (b) Near infrared image,
the images(c),(d),(e) are the fusion image
transformed a-b in accordance with the
look-up  table in  their  right-down

respectively, () the same scene image

taken during the day
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Fig.20 Real time fusion processing board and
result of Beijing university of science

and technology
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