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MEASUREMENT METHOD OF BULLETS” JUMP ANGLE
BASED ON IMAGE PROCESSING
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"( School of Electronic and Information Engineering Suzhou University of Science and Technology Suzhou 215009 Jiangsu China)
’( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 Jilin - China)

Abstract The traditional measurement method of bullets” jump angle has the disadvantages of low measurement
efficiency large error small practicability and narrow measurement range due to artificial errors and weak practicality.
Aiming at these problems we propose a measurement method of bullets” jump angle based on image processing. It used
a camera to collect the images of the gun muzzle in the barrel and detected the center position of the gun muzzle image
through an improved circle fitting algorithm. Under the calibration of the binocular camera we could obtain the position
of the target point of the shell shooting and aimed at the center position of the muzzle image at the target of the gun and
then shot with real bullets. In the data processing the direction of the initial velocity vector of the bullets was
calculated and the size of the bullets” jump angle was calculated according to the aiming direction of the center position
of the muzzle image. The experimental results show that the improved algorithm improves the anti-interference ability and
the accuracy of the muzzle image center location. The fitting results show that the error between the muzzle center and

the ideal center obtained by the improved algorithm is less than 0.20 pixels which has higher precision.
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1
Image 1 2 3 4 5 6 7 8 9 10
X 511.15 | 511.05 | 511.05 | 511.15 | 510.88 | 511.14 | 511.15 | 510.91 | 511.15 | 510.89
y 511.18 | 511.15 | 511.19 | 510.95 | 510.87 | 511.05 | 510.85 | 511.16 | 510.84 | 511.16
X 511.55 | 512.09 | 511.65 | 511.40 | 511.20 | 511.40 | 511.60 | 511.30 | 510.60 | 510.40
y 511.80 | 511.45 | 511.20 | 511.85 | 511.30 | 511.65 | 511.30 | 511.65 | 511.40 | 511.55
X 511.85 | 512.32 | 511.42 | 511.65 | 511.86 | 512.18 | 511.87 | 512.01 | 511.67 | 512.01
y 511.80 | 512.15 | 511.83 | 511.65 | 511.47 | 511.96 | 511.69 | 511.65 | 511.39 | 512.09
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