46 % 2 M
2024 4F 4 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 46 No.2
Apr. 2024

doi;10. 11887/j. cn. 202402006

http://journal. nudt. edu. cn

SEGFRENFREEMERERNE T E

ES S =

(BEAE XS ERAFLFR, #d K 410073)

OB BB 22 A S XE L BT A (R R, 4 SRR R A 38 U 1, LL AR U PG, 4
A ) B v N B A PN DXCSEOA e 2 38R, DRI A A X380 246 358, o ] DX 3k 2 S0 3, 7 e Sl 1 7
SCT P SRS A HEA PRI, 25 1 1 X7 KU S - P41 Y RO S R 4 1 PR AR ] 19 DR S B (L A
PEERREIY 308 1o SRR OIC A ) UM G 4 2 R S AR 2 A o MBI D7 0 A 1 PR AS [ Dl 55 B AL 1307 1%
T S P A RS R, Horh RSP ERRA SR USSR/ N A H AR BT RS R B B TR S

SRSREARD < iy R R 5 (B ABE 3 O 22 5 P 5 A0 AR 3 Il G 5 5 BT RIS, 5 150 P 7 LI 5 <P 249 16 U K

HESES:0212.3 XEIREE:A

XEHS 1001 -2486(2024)02 - 062 - 08

Sequential truncated probability circle test for

hit accuracy of missile

YANG Huabo, ZHANG Shifeng”
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; For the calculation difficulty directly of the circular error probability test, a truncated sequential probability circle test method was

proposed. Taking the target point as the center, two concentric circles were drawn, in which the area within the small circle was the acceptance

domain, the area outside the big circle was the rejection domain, and the middle area was the continuing test domain. On this basis, the basic

decision rules in sequential testing were defined, and a calculation model for the risk of both parties and the average number of experiments was

provided. Two different decision threshold optimization calculation models were proposed, and the acceptance and rejection domain radii were

determined by solving the optimization problem. The various parameters in the inspection scheme under two different decision threshold calculation

methods were analyzed using numerical simulation. Among them, the calculation model with the minimum average number of experiments as the

optimization objective has better engineering practicality.

Keywords: hit accuracy; circular error probability; sequential truncated probability circle test; developer risk; consumer risk; average
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Tab.1 Test scheme of minimizing the average number of tests
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1 1.4 10 0.20 0.20 5.83 1.82 0.56 0.198 9 0.196 1
2 1.4 10 0.25 0.25 3.63 1.61 0.75 0.249 2 0.246 8
3 1.4 15 0.20 0.20 6.40 1.77 0.64 0.197 2 0.196 6
4 1.4 15 0.25 0.25 4.08 1.61 0.76 0.243 7 0.246 3
5 1.5 10 0.20 0.20 4.32 1.71 0.72 0.197 6 0.1956
6 1.5 10 0.25 0.25 2.77 1.56 0.85 0.249 8 0.247 5
7 1.5 15 0.20 0.20 5.03 1.70 0.74 0.1951 0.199 1
8 1.5 15 0.25 0.25 2.98 1.56 0.85 0.248 3 0.246 6
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Tab.2 Test scheme of minimizing the decision risk of two parties
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1 1.4 10 0.20 0.20 0.187 8 0.187 6 2.00 0.36 7.48
2 1.4 10 0.25 0.25 0.187 8 0.187 6 2.00 0.36 7.48
3 1.4 15 0.20 0.20 0.159 3 0.159 9 2.19 0.24 12. 15
4 1.4 15 0.25 0.25 0.159 3 0.1599 2.19 0.24 12. 15
5 1.5 10 0.20 0.20 0.143 2 0.143 1 2.09 0.35 7.64
6 1.5 10 0.25 0.25 0.143 2 0.143 1 2.09 0.35 7.64
7 1.5 15 0.20 0.20 0.114 5 0.114 2 2.29 0.22 12.13
8 1.5 15 0.25 0.25 0.114 5 0.114 2 2.29 0.22 12.13
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Tab.3 Effects of the mean( the scheme of minimizing the average number of tests)

T bRfElE ArRiEfl X i X i fAess R TR T
53 ¥iE ¥y 5 2% CEPO CEP1  RIGREL Sk NERRR ORI RE R XU

2 0.28 0.8 1.000 1.400 1.61 0.75 0.247 4 0.246 4

2 0.45 0.7 0.997 1.396 1.57 0.77 0.247 5 0.249 6

7 0.28 0.8 1.000 1.400 1.69 0.74 0.199 0 0.197 7

7 0.45 0.7 0.997 1.495 1.65 0.75 0.199 4 0.197 4
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Tab.4 Effects of the mean( the scheme of minimizing the decision risk of two parties)
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) ! %
B MM ¥k cew cep ! KBk AEER K
07 WSz J7 W

2 0.28 0.8 1.000 1.400 0.187 0 0.186 9 1.99 0.37 7.43

2 0.45 0.7 0.997 1.396 0.181 1 0.1813 1.95 0.39 7.36

7 0.28 0.8 1.000 1.400 0.1135 0.114 0 2.28 0.23 12.08

7 0.45 0.7 0.997 1.495 0.108 7 0.108 7 2.30 0.18 12.53

X3 HER 1 FKL SR PFHETRS T
HYLEA, PR EAC I (E o = 0. 28 FRHEALIY J5 22
01 =0. 8 IF (15 CEP i R S 5 B B0 L 44
U)W 45 2R 5 8 %5 08 AR GE ki 22 I (R

A (4)) IZERIEA AN ), fi 22 R/, AR R 22 4
TE 1% LI o SARHEACIIME o =0. 45 Ariffe sy
Ji72 019 =0.7 B TR ER 5 A% B R G
2 (O 2 2 (4) ) 1 45 2R A X i 22 K 1 5% LI
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WX HSHS CEP JsH st K £ s i 9
Ji& # 25— (FEAHRI A I LA D0 ), R GENE D
ZEBR, TS R AR B 22 , TR 4 AT 22
Ko XFFoaCAR I S, X RGN 22 A 2K
K, BN R RGIHAEAEBE

5 #it

SRR RS E CEP R 36 [ 51, #5217 —
MF SRR AR T 56, 4 TS B 5 56 A R SR
RSN a2 W RPN RN 20 4 2 R R
VA PRI AN [+ DR 55 1 L AR B8 7 05 3%, 00 17
b 75 4 DR B P R R BT KU 5
{EREAAE DL o AR Hh 7 SRR R I A
FEG I T bR BE CEP 36 (4 e s 00, L) P
PRI Bt/ ME S FAR SR 05 5 B
SCHAS 5T, AT AR TRER I . 7ESE
PRz A, R AR 5 53 2 B (R i EE RO IR
B0 A 5 DRSS BR ek O AU b R ) 4 AN TR 21
A VHR R ZE R, /R s , BeArifn (i o
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