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Design and application of K-P test for target detection distribution law

HAO Ji-ping, LI Xin-ze, SUN Xian-quan
(Unit of 92941, PLA, Liaoning 125001, China)

Abstract; Scientific error analysis for the test data is critical to improve the R&.D product
evaluation quality of the test range. Using testing data not verified by distribution law for
accuracy analysis will mislead the evaluation and final conclusion. With the help of new data
processing technique and drawing software (such as Excel, Matlab, Origin and so on), a lot of
test data were studied, it is concluded the partial sample data and the whole sample data conform
with normal distribution after they are separated into some parts. Kolmogorov and Pearson x?
methods are introduced to function as a unified norm for verifying the distribution of large
amount of data obtained from target detection in the test range. This norm can greatly increase
the credibility of the test. If the confidence level is reasonably selected, the number of flights
can be decreased to 10% ~50%. The method has the potential to be used in almost all the
system and device testing.
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Table 1 Calculation for statistics
I
Xo :Tf“‘ D) F.(Xo) F,(Xa) 0w —F,(Xo)| |F.(Xo—®wi)) | d;
1.27 1 —2.803 0. 002 555 0 0.01 0.002 56 0. 007 445 0. 007 445
1.30 1 —2.176 0.014 63 0.01 0.02 0.004 63 0. 005 37 0. 005 37
1. 31 1 —1.967 0.024 42 0.02 0.03 0.004 42 0. 005 58 0. 005 58
1.32 2 —1.757 0.039 2 0.03 0. 05 0.009 2 0.010 8 0.010 8
1. 34 4 —1.339 0.090 12 0. 05 0. 09 0.040 12 0.000 12 0.040 12
1.35 3 —1.13 0.129 2 0. 09 0.12 0.039 2 0.009 2 0.039 2
1.36 7 —0.921 0.178 8 0.12 0.19 0.058 8 0.011 2 0.058 8
1.37 11 —0.711 0.238 9 0.19 0. 30 0.048 9 0.061 1 0.061 1
1.38 4 —0.502 0. 308 5 0.3 0. 34 0. 008 5 0.031 5 0.031 5
1.39 9 —0.293 0.385 9 0. 34 0.43 0.045 9 0.044 1 0.045 9
1.40 7 —0. 084 0.468 1 0.43 0. 50 0.038 1 0.031 9 0.038 1
1.41 7 0.125 5 0.551 7 0. 50 0.57 0.051 7 0.018 3 0.05 17
1.42 15 0.334 7 0.629 3 0.57 0.72 0.059 3 0. 090 7 0. 090 7
1.43 5 0.543 9 0.705 4 0.72 0.77 0.014C6 0.064 6 0.064 6
1.44 5 0.753 1 0.773 4 0.77 0. 82 0.003 4 0.046 6 0.046 6
1.45 6 0.962 3 0.831 5 0. 82 0. 88 0.011 5 0.048 5 0.048 5
1.46 2 1.171 5 0. 879 0. 88 0.90 0. 001 0.021 0.021
1.47 2 1. 380 8 0.916 21 0. 90 0.92 0.016 21 0.003 79 0.016 21
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X n m’:@ D(ui) F,.(Xo) F.Xqy) [@wi)—F,(Xo)| [F.(Xq—P@wi)) | d,i
1.48 4 1.59 0.944 08 0.92 0. 96 0.024 08 0.015 92 0.024 08
1.49 1 1.799 2 0. 964 07 0. 96 0.97 0. 004 07 0.005 93 0. 005 93
1.50 1 2.00 84 0.977 25 0.97 0.98 0. 007 25 0.002 75 0. 007 25
1.53 1 2.636 0.995 855 0.98 0. 99 0.014 586 0. 005 855 0.015 855
1.55 1 3.054 4 0.998 856 0.99 1 0. 008 86 0.001 144 0. 008 856
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Table 2 Calculation for frequency data
n D npi n;—npi Gu—n p)? Gui—np)?/n p;
5 0. 090 9.021 —4.012 16. 096 1. 786
29 0.215 21. 488 7.512 56. 430 2.626
38 0. 324 32.43 5.570 31.025 0. 957
18 0. 250 24.97 —6.970 48. 581 1. 946
10 0.121 12.1 —2.100 4. 410 0. 364
100 7.679
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