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Abstract; In a remote target trajectory measurement system, the currently utilized telephoto cameras
tend to have too small of a viewing angle to realize stable image capture of remote targets due to limi-
tations of the CCD size. We aim to address the demands of such a system using a large Field-of-View
(FoV) image collection method that uses a single camera to simulate a 4-camera array by performing a
cone rotation. This approach was presented on the basis of a comparison with the current large field-
of-view stitching methods. A prototype for testing was designed to verify the method. The camera
motion control scheme and the corresponding mechanical structure were designed according to the im-
age collection method. Then the camera trigger control and the image data transmission and process-

ing flow were designed. Finally, an experiment with the prototype was performed. In the experiment,
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the prototype collected correct relative position sub-images after calibration and stitched them into a

large FoV image. field stitching was realized using 4 sub-FoVs that were overlapped with each other

to some degree. Finally, a large angle of view of 1. 93° was obtained when using a camera with a small

angle-of-view of only 1. 02°. e proposed method provides a new idea for the design of the target cap-
gle-of-vi f only 1. 02°. The proposed hod provid idea for the design of th g p

ture sub-systems for a remote target measurement system.
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Fig. 1 Schematic diagram of large field-of-view image
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TERE 1 R RGP RPLAL T a x40, g



1348 e KE TR % 26 %
Bsf AR AL 2E 47 5 4 e &% i BT 75 i sh &S Rk, N MHEEEHN o v.FRFELSHFE R 2m
2 N P TSR ML R SR L - TR — X 2n—y), AJf%,

HUBLER 50— e AL 8 WML ORI (o /Gl ) -
TEt s a SR T ATRL B 67 AT s/ AR AL 7 2f
iz 75 8], T A F T 2 Ge s AR R 980N 0. V[(m— > Fh—v']-u
tan(?)— 27 . (@D
1=~ p— e __ Ny _MCm—'+Cn—=y* ] u
IJ_-H:_____ | == tan(z) 2f

K2 AL HE e iz shR B

Fig. 2 Sketch of camera in cone rotation
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Fig. 3 Schematic of imaging relationship with camera in cone rotation
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Fig. 4 Sketch of motion control mechanics for camer-

a cone rotation
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Fig. 6 Prototype of camera cone rotation motion control mechanics
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Fig. 7 Sketch of deflecting FoV owing to camera de-

viation around its own axis
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Fig. 12 Photo of control mechanics prototype for camera cone rotation motion
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Fig. 13 Flow chart of camera exposure control
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