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Optical Layout and System Design of Image Mosaic Without Splice Blind Area

SUN Aiping, LEI Xufeng, LI Zemin, YANG Shaoming, YU Haihong,
KANG Lizhu, GONG Yangyun, WANG Chenyue
(North Night Vision Science and Technology Group Co. Ltd., Kunming 650223, China)

Abstract: Existing image mosaic systems exhibit the defect of blind area, which causes blind spots in the
monitoring system, leads to information loss, and poses a threat to monitoring security. In order to eliminate
the mosaic area resulting from the processing by the image mosaic system, a new mosaic pattern without
splicing the blind area is proposed in this work. First, the advantages and disadvantages of the image
stitching layout patterns with and without stitching blind areas are analyzed. Second, using the image mosaic
of the images obtained from three uncooled longwave infrared cameras as an example, the design and

analysis of the uncooled longwave infrared camera lens is carried out. Finally, in order to obtain a better

stitched image, a corresponding treatment measure is provided for the distortion of infrared cameras.
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Fig.1 Schematic diagram of stitching layout with stitching blind
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Fig.2 Schematic diagram of a stitching layout without stitching
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Table 1 Design parameters of stitching system
Band 8 um~12 um
Focal length  14.2 mm
field 42°X34.08°
Uncooled long wave F/# 1.1
infrared camera Distortion <10%
Uncooled
640X512, 17 pm
detector
Temperature —40°C-+60C
Image mosaic system of
Splicing
three uncooled long wave 120°X33.5°
field

infrared cameras
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Fig.3 Optical layout of uncooled long wave infrared camera lens
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Fig.4 The MTF curves of uncooled long wave infrared camera lens at each temperature point
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Fig.5 Uncooled long wave infrared camera lens field curves and distortion curve
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Table 2 Uncooled long wave infrared camera lens defocus value

T
cemperature Defocus Depth of Remarks
e /um focus /pm
Cw 0.0 Minimum
temperature
—20 5.1
0 4.2
2 0 242 Nominal
temperature
40 —8.8
o a3 Maximum
temperature

2.3 =N IERIRCKASMBR B EUS HHES
3 AN EA MRS MM BIZ AT 2
(b) B I BEAT G5 A JR) o SR ZLANBR BT L%
42°, FEBEAT EURHHEN A B LLAMRAR LK [ A
WMn A 30, PHEJEAKTFIA N 1200, 1% 2 i (b)K
fosAi R T B G IR A PHEE X . T RA
ANRGHURA —E MR, EREERNRE, EK
GO 2GR PR B A S W 6 o, AT
LLAMBAZHUREAT EUR RS DL B mUN PR UE £,
THFAZ R, IERPHRE G A SRAES. B
B GBAES:, ERSHEERGBREEIR, JHEICR
AU o R AR AT R P AT ZLAM R BN LT R
BEAT WAL, LML B B AT o A B
W AR, T R BN AR R o XL AR R AL S
iy AL HEAT AL B 5 PR AT BB PE %, IR B ik KL
W ESNPHREE.

459



ot H5H AR S N Vol.42 No.5
2020 £ 5 H Infrared Technology May 2020
, *® E ? K
¥ T .
v T r— v 5 ¥ ¥ + + +
e : x . P — T ¥ ¥ : L
S 3B+ “T - -+
b | * 1 i e : i 1
= —=
]
(a) ZEMZTAMEAZHLIA RS W AR (b) A LLAMFARBIL I A% e 22
(a) Left infrared camera distortion (b) Right infrared camera distortion
Kl 6 EUEBHEERTAHARLL /MG NS A& &l Fig.6  Grid distortion of adjacent infrared camera before image stitching
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Fig.7 Stitching image before distortion correction



