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The Impact Point and Ricochet Predictions of Cannon Shot
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ABSTRACT

The track of cannonball is influenced by shooting parameters and some uncontrollable factors, such as
wind speed, temperature, humidity, and earth gravity. Therefore, the actual impact point of the cannonball is
usually different from the predicted one. On the other hand, ricochet is another undesired problem while
cannon shots toward the sea. To avoid the possible accident, the military will announce a restrained zone for
cannon shooting. The possible biases and distributions of the impact distance and angle are the most
concerned issues while setting the restrained zone. To solve above problems, this research constructs
regression models for distance prediction and angle prediction. The data of cannon shoots are recorded by a
certain military unit in the past several years. This dissertation also designs an information system based on
the estimated regression models to look for the possible combinations of shooting parameters and restrained
zone with maximum hitting rate. This information system provides the military a quick and easy reference of

cannon shoot parameters.
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I =% AR HOAER RREF O HOASE MR AW BAIR O FERS RS
8 8 &5 BEHE B3V ko8 S ®5 B [ =AY
1 3152.03  3575.12 3600 \Y% 136.714  136.209 136.4 \%
2 3870.16  3932.50 4000 \% 136.722  136.285 136 \%
3 562431  6066.31 6060 \Y% 130.029  129.492 129.4 \%
4 2916.92 297022 3000 \% 137.020  134.533 134.2 \%
5 377049  3717.87 3700 \Y% 137.121  134.804 135 \%
6 377835 372628 3700 \Y% 137.114  134.806 135.1 \%
7 584544 610122 6000 \Y% 137.242 135276 135.2 \%
8 3853.02  3806.68 3800 \Y% 137.121  134.824 134.8 \%
9 594234  6191.71 6100 \Y% 137.242 135293 135.2 \%
10 335670  3635.59 3600 \Y% 137.081  134.787 1345 \%
11 5685.64  5951.70 5900 \Y% 137236 135.248 1353 \%
12 338543  3712.18 3800 \Y% 147.998  147.601 147.9
13 5106.50  5413.84 5200 147.994  147.940 147.8 \%
14 476437  5095.03 5060 \% 114946  118.839 115.5
15 4682.13  4958.77 4980 \% 114942 118.895 119 \%
16 4686.72  4962.64 4890 \Y% 140.090  138.553 138.5 \%
17 4870.14  5118.70 5130 \Y% 140.090  138.554 1383 \%
18 4871.64  5119.99 5060 \Y% 140.093  138.590 138.49 \%
MAPE 4.672(%)  1.130(%) \%
MAD 1.740(%)  0.367(%) \%
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| CAWINDOWS\system 3 2% md exe

the kind of cannon is 155MM-H
the Radius of pieces by explode iz 288
the distance of aim iz 3988 the angle of aim is 137.88
rank cannon.a charge distance aim.x aim.y
1 162 .88 3 26 .28 3988.7 137.4
rank cannon.a charge distance aim.x aim.y

hit.rate
.9958
bhit.rate
.9942
hit.rate
.9948
hit.rate
.9936
hit.rate
.9911

2 191 .88 3 25.81 3728.1 137.2
rank cannon.a charge distance aim.x aim.y
3 158 .88 4 19.28 3881 .4 137.8
rank cannon.a charge distance aim.x aim.y
1 192 .88 3 25 .68 3882.3 137.3
rank cannon.a charge distance aim.x aim.y
5 162 .88 3 48 .78 3988.7 136.3

SADADADADA

»

Bl 7 3 B GORINCAI R A 2 B 1 S Sl 2 G e R )

Safe Range for Fire Conirol

kind of cannon:  1:335k-H
Parameters:
speed of wind: 5.2 direct of wind: 5535
hat( ) 288 et s7.8
direction of fire : 137.0 range of explode : 175
welocity of ejection: 4729 angle of cannon : 200.0
Results:
average of spot distance : E320.0
awverage of spot direct:: 138.3
max distance for =afe 7474 .4
left right
max angle for safe: 3495 535
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