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Background projection modeling in the self-adaptive infrared

stealth system

Zhang Dongxiao, He Yonggiang, Hu Wengang, Chen Yichao
(Department of Electronics and Optics, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: The first step of self-adaptive infrared stealth is the obtention of occlusion background image,
this image is a part of the background which is covered by the object when the observer observes this
object somewhere. When observing the object in different viewpoints, the background that is covered by
the object is different, the object and the occlusion background have a relation of perspective projection.
For obtaining the relation between object and the occlusion background, three coordinate systems were
established which consist of object’s body-fixed coordinates, viewpoint coordinates and thermal imager
coordinates, then the corresponding model between the point on object and the point on the thermal
image got by thermal imager was derived by coordinate transformation between these three coordinates.
At last an experiment was carried out to verify the model, the result shows that the occlusion background
is obtained in different viewpoints by this model. The model lays a foundation of practical engineering
application.
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Fig.1 Principle of the self-adaptive infrared stealth system
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Fig.2 Model of the background projection
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Fig.3 Thermal image of viewpoint in different distances
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Tab.1 Parameters of experiment

Coordinates of

Fixed Parameter .
control points  Parameter values
parameters values
/mm
Focus/mm 920 Top-left (-143.92,0,-6)
Center
coordinate of (384 ,288) Top-right (177,0,-6)
image/pixel
Pixel size
35 wm Bottom-left (-143.92,21,-6)
/pm
Yaw angle 0.3° Bottom-right  (177,21,-6)
e i ottom-ri ,21,—
(B)/C) £
Rolling angle 0° Coordinate of
(a")/(°) viewpoint/mm
Pitch 1
rieh angle 2.1° 2m (100,100, -2 060)
(CAUG)
Distance of
background 3.18 2.5m (100, 100, -2 560)
/m
Size of target |
320x120x210 3m (100,100, -3 060)

/mm

a7 F B AR LA VR AR 1) 1 5 ER an
K 4 Fiw

K4 B g

Fig.4 Thermal image of background

He A 2 L T AR AR LK v B 81 9 4% T S 50
ABERIR ) SRAG T 4 T BT P4 B S R
PR RO E NIRRT TR A F SR A 5
VNS

(a) HiE 2m

(a) Distance of 2 m

(b) 2.5m
(b) Distance of 2.5m

() E 3m

(c) Distance of 3 m
Pl 5 BRI P 55
Fig.5 Occlusion background by object

P BRI P R 2 i /N, B R AL AR TR

BH B AR IR, nl i M AZ R AT R B R
R L0, K 6 IR,

-

(a) HEHE 2m

(a) Distance of 2 m

(b) HES 2.5m
(b) Distance of 2.5 m

(c) HEE 3 m
(c) Distance of 3 m
K6 B4R
Fig.6 Result of projection
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