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Optical design of vehicle-based high resolution E-O imaging
system using meter class telescope
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2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A set of meter class aperture and vehicle-based optical system including visible, infrared imaging,
which was used for motional E-O imaging, was studied. The main system aperture was 1.2 m, the form of
afocal Cassegrain was adopted, and obstruction ratio was 1:10. The front aperture of on-vehicle imaging
system was shared by MWIR and LWIR, then the spectrum was separately reimaged in the terminal. The F
number was 4, and 100% cold shield efficiency was realized. The focal length of the off-vehicle imaging
system was 47 m and the F number was 39. The optical design meet the requiement of high resolution and
daylight imaging, and the imaging quality of each channel reached diffraction limit in the off-vehicle imaging
system. The optical system configuration of each channel was compact. The design and analysis results
indicate that mobile high resolution imaging and all-day imaging of targets in the air and space can be
realized with the optical system.
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Fig.2 Optical path diagram of the off-vehicle high resolution
imaging system
1
b Y
1.2m, Bent-Cassagrain , , 3 o
\70% SiC, MWIR channel LWIR channel
E————
’ N
; 9’
) ’ o—— S
1 o - e ——

P 3 L &£ b AR oo o B P
Fig.3 Optical path diagram of the on-vehicle infrared

imaging channel



40

o

1514
OBI: 0 0° , . | +3.0000
2 OBJ: 0 0.0490 % 4.0000
= + o 5.0000
8‘ ( ! )
N e OBJ: 0 -0.0490° -+
N o IMA:0 0 mm - IMA:0 -4.133 mm
s OBI: 0 0.0700° OBIJ: 0 -0.0700°
’ o IMA:0 4.133 mm oo
Mersenne-Cassegrain IMA:0 -5.981 mm IMA:0 5.981 mm
’ M 4 bk ar bl il s 5
o , Fig.4 Spot diagram of the MWIR channel
’ N + 8.0000
. o OBJ: 0 0.0490°
0 ORIz 4 0 x10.0000
° ’ B [ies osy 12,0000
1:10, . , . s| (@) (@)
~ B OBJ: 0 -0.0490° +¥
’ IMA:0 0 mm o IMA:0 -4.090 mm
o '\"
OBRI: 0 0.0700" =~ -4 OBJ: 0 -0.0700°
2.2
IMA:0 4.090 mm ==
. O
1 IMA:0 -5.868 mm IMA:0 5.868 mm
Tab.1 Design parameters of the infrared imaging M 5 1 i 20 40 3 i 550 T
optical system Fig.5 Spot diagram of the LWIR channel
Parameter MWIR channel LWIR channel
b ’
Bandpass/pm 3-5 8-12
o
Detector Cooling Cooling i 100% i
Focal length/mm 4.800 4.800
N [e]
Active pixels 320%240 320%240 .
Si  Ge,
F number 4 4
o Ge ZnSe,
Pixel size/pm 30 30
) . 2.3 .
Field of view/(°) 0.14 0.14
’ 3 [25]0 )
, Tip/Tilt ,
Ge .ZnSe  ZnS, ZnSe .
Y b ) o
YNI )
L, e 0=0.62r,/h (1)
, 4. 5 o 1o s h
o 8~10 cm!® |
TRACEPRO h=10 km, 1~2",



8 : 1515

o 7 o2 R 50 L 9T
’ Fig.7 On-axial wavefront of the relay optical system
2 o
2 .

Tab.2 Design parameters of the off-vehicle visible

and NIR imaging optical system

Parameter Visible channel NIR channel
B 8 o 4k 6<% R 4t Bl Sh BT
Bandpass/pm 0.7-0.935 1.12-1.38
Fig.8 Off-axial wavefront of the relay optical system
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