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This study proposes a method for improving firing
accuracy during anti-aircraft engagements and firing
operations by utilizing multiple optical sensors
installed on a vessel. By analyzing the intersection of
projectile trajectory information derived from multiple
2D images acquired from image sensors, the impact
error is quantified. Based on this, impact error
correction is applied to enhance firing performance.
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High-Precision Miss Distance Measurement
Technique Through Intersection Analysis of
Projection Trajectories Based on Multiple Images
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Fig. 1. Measurement of bullet miss distance using MDI

Table 1. Maximum detection range of the MDI[6]

CALIBRE MAXIMUM ON SCREEN HIT
(mm unless DETECTION RANGE BOUNDARY
indicated) (Metres) ((YEES)

7.62 6 6
12.7(1/2", 0.57) 8 4
20 16 4

25 17 4

30 19 4

35 23 4

40 30 4

57 42 8

76 57 8
5’(127 mm) 100 16
Rapier 68 8
RES 70 49 8

HEI-

TP-T PFHE AP-T 30mm TP-T

Fig. 2. Shapes of 40/30 mm ammunition[7]
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Fig. 3. Straight line passing through the offset position
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Fig. 5. Image of the first camera
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Fig. 6. Image of the second camera
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Fig. 7. Error calculation application
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Fig. 11. Target image from observer
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