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Table 1 ~ Multi-batch test points of fall/m

(xljsf}’lj) (xz,',}’zj) (xaj,ysj)
-49.34  46.36 6.22 -2.62 8.09 -15.72
-59.29 -5.54 -31.58 -28.65 -10.75 -8.41
-40.39 10.72 -13.34 -9.82 40.19 -28.02
-5.46  55.39 -34.17 6.11 -3.48 -9.28

2.74  36.05 -25.56 -19.67 -17.25 -22.59
-67.16 58.77 -44.18 12.49 -14.20 12.13

9.56 17.99 -19.42 -37.42 -6.53 -6.49

11.62 18.89 4.79 -20.30 -4.08 -6.55
-6.23 22.27 -15.67 -24.69

51.48  41.25 -38.01 -22.28

-6.94 35.61

43.11 -4.16

12.17 14.91

13.71 -1.86

-3.01 9.24

# 2 MLE 5 Bayes 18 J5fli i1 #) L 8
Table 2 Comparison of MLE and Bayesian posterior
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' 22.00 26.24 4.28
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Evaluation of Hitting Probability for Multi-batch Tests
Based on Ordinal Constraints

YAN Zhi-qgiang, JIANG Ying-jie, XIE Hong-wei
(Coll. of Mechatronic Engineering and Automation. National Univ. of Defense Technology, Changsha 410073, China)

Abstract: To solve the problem of diverse population statistics arising from the advancement of technical levels in multi-batch

tests, the hitting probability evaluation method is studied based on ordinal constraints. For the condition of X-Y independence, the

evaluation of hitting probability comes down to the estimation of the accuracy and precision parameters. A group of ordinal con-
straints are established based on the inherent rules of multi-batch tests. By virtue of MCMC (Markov Chain Monte Carlo) sam-

pling, the Bayesian analysis is carried out to obtain the posterior kernel density and hence the sampling distribution of hitting prob-

ability. And then the expectation and confidence interval of hitting probability can be computed accordingly . Besides, for the cases

of targets moving or weapons terminal maneuver, the computation of hitting probability is analyzed in the condition of X-Y correla-

tion. Different orthogonal transforms are used to realize the decorrelation in each batch, and the parameter of rotation angle is in-

troduced into the computation of hitting probability, thus to solve the evaluation for the special case. An example for validation is

carried out, with better results than conventional methods, which shows its sound applicability and generalization in engineering.
Key words: Hitting probability; Multi-batch test; Ordinal constraints; Bayesian method; MCMC



