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Abstract: As one of the key technologies to expand human eye’s night visual perception, low level light
(LLL) night vision technology has wide application in military and civilian fields. With the development
of digital image processing technology, LLL video devices not only improve the night vision image
quality through the image processing, but also provide a broad space for image information fusion with
the infrared thermal imaging and the improvement of nighttime target detection/recognition, scene
understanding ability and so on, become one of the important directions of current night vision technology
both at home and abroad. This paper reviews the development of LLL video devices, analyzes the
characteristics and development trends of electronic vacuum + solid LLL video imaging devices (such as
ICCD/ICMOS, Electron Bombardment EBCCD/EBCMOS, etc.), all solid-state LLL video imaging
devices (such as electron multiplying EMCCD, Extreme Low-Light CMOS, etc.), analyzes and discusses
the development of LLL night vision technology combined with PHOTONIS LYNX program.

Key words: low level light; video devices; progress; EBCCD/EBCMOS; EMCCD; CMOS

K fs HH#1.2015-03-05; &1T HHJ.2015-04-10

E ST . HOCT M A 5 5 5250 % 3 42 (9140C380503120C38148) ; [ K A SR Bl 243 42 (61231014)

EEE A & A961-), 5, ZUR, Wi, ERAFOLH BRI AR5 Z0MEOR O B I 5 438 J T I R 5T 5 B0
Email:jinwq@bit.edu.cn



3168 bk T2 a4 %
S5 S A Ay 3 3 P {4 b B S — A 4R T WL PR 1%
0 5] & F i, T L 5 20 AR A% 1 S A5 B Rl A s

TG R A HL AAE Sy 24 4 41 Je N MR AR 8] A o Je%
M EEFEARZ — 2 AMUEER EBATZW
N i ELAE B4Rk B Az B A, B % IR
ABINAT A 16 2, ZERHOGR I H AR 1 & Je
T i AR 5 2 T AR 2 2 GR AR IR B 1Y
BEAOE R 53 WO L R RS R R SR R
RO ST IR S A R R . BT, B
AURKTR S O R R T s e agE — A0 = AUR g
HaBE g L M B DL Si—-CCD/CMOS g A8 35 116 [ 44 %,
G &, e B IR ERAE TR B E
MRV CAAT S8 F T 4, LA 28 + [ R A% 28 1
(W% 34 5% CCD/CMOS (ICCD/ICMOS) #5 4  Hi, T 2%
i EBCCD/EBCMOS ## - 55) | 5 2 4 R A HO6 g
aFCan i F 153 CCD a3 F HAR B EE CMOS 21
ST 5 AN, e I T 1 B E RO R
AR B G, BE BT RS A B R 1 & & OB

. Level 1 Level 2
it cloudy full moon
-
-

,:uﬁ

e R TRD R H B R0 AR 30) 17 55 B A RE ) A it T
JEz B S ) R 25 R A AR A K R
HETTRZ— SCHRERR RO 11 1 % %
ST IROG LA LR 11 P B Ak RO, I AR G
KA,

1 Rtiisnes R AR

IR A A A2 ) H AR 2 B HL AR DG4
A, SR AR IR A5 3T B AR R R ST 4
PERAGFEA . H BT AR 32 0 1) D Bt
A0 WG LT ANV AN B, R T A Ak
153 & PO SR BB AR 5 1, AR R TR] G IR
KES M 5 G E 1 )P, Hdok 24 2 Ml
SR 3 FROMARIARE , SRS 4 ARG 5 N B AR e
Ty N O 174 o SN 11 = S & ok R L IS N
R B K Jre

Level 3 Level 4 Level 5
intermediato/cloudy moon dark/starlight ery dark/overecost starlighf

1000 mlx 40 mlx

2 mlx 0.7 mlx

Low light level

Extreme low light level

<

Pl 1 B Im] R B A 1 A

Fig.1 Grades of nighttime lighting conditions
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Fig.13 Denoising processing for low-light video image by BIT
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Fig.19 Non line of sight imaging for person and a license plate
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Fig.20 Two different situations as seen by Camera 1 (Ist and 3rd
image from left) and Camera 2 (off-axis; 2nd and 4th

image from left) showing the appearance of shadows
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Fig.21 Device development guide of LYNX
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