4 53 A5 4 ) [T O |/ RS RS | A NI N = 14 Vol. 53 No. 4
2021 4 8 A Journal of Nanjing University of Aeronautics &. Astronautics Aug. 2021

DOI:10. 16356/j. 1005-2615. 2021. 04. 019

ETHRAMNNFEEREA EEZEE—FHIRIT
WAEE, RO, HEA

(FA BT A L R R 2= R # Bt , 7 o 211106)

TE: A RAENGBE LA, ELFLIRFTARAAYREMBREZALARTEREAFRLAF, &
A ERBERAATERCABREF 0B EREARIHE S LEEDERR XY 0 HF5F7E4/0, 5
ZJ MATLAB#® M 22 B 4% B A&— ﬁﬂtﬁnﬁfra&kaETAﬁ \7}%?}'_’,#&3{%%I’mﬁ-ﬂ”ﬁﬁ%é}*fr'f%%m%‘?
) G AHT IR . RG AR S R FALIEAS R AR R il i IR T A e i E 69 R & RAF R TR AL AL 3 oK ok R &
5 KRB BEAEAZ R AP A RARATIAMN S F ¥R 245, BiE— 44‘4’6%%#%*"%5’17 Wh AT R, &RIEY —
PRACAS AT BE AL A AR AT 0 TR A H 18,

KEBIF R A BB R R E LB ; mARIEH ZETA AR AR R A & &L RAL K FRm AL A

HE SRS V2431 X ARERD A X E4HS :1005-2615(2021)04-0637-11

Integrated Design of Reliability and Safety of Airborne Communication
System Based on Cost
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(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract: This article aims at the communication system of civil airliner. This research takes the cost as the
constraint condition and weighs the system safety and reliability. First, the reliability and safety index of the
communication system is determined, and extracted by the gray correlation analysis and the multiple linear
regression. The key impact factors are quantified, and MATLAB software is used to establish a
single-object-multi-objective integrated weighted index ZETA scoring model. According to the actual
requirements, the different trade-off domains in the optimization results are compared and analyzed. Finally,
according to the development cost of the civil aircraft communication system, The kernel and gray Markov
prediction model predicts and calculates the average error of the future R&.D cost of a certain series of civil
airliner communication systems, and verifies the feasibility and credibility of the integrated optimization
model. The results demonstrate that the integrated trade-off model is useful and can be reference for
engineering practice.
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Table 2 Dimensionless quantitative range of common factors
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Table 5 Constraint range of integrated tradeoff optimi-
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Table 6 Single objective optimization results
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Table 7 Benchmark value of objective function
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Table 8 Multi-objective optimization results
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Fig.2 Comparison of multi-objective optimization results
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Table 9 Multi-objective optimization results focusing on

cost
AL BiA/ 7ot MTBF/h HBEsR Jos A IEAh(E
1 6151.3 104 910.6 7.29¢e—5 5.486
2 6125.8 103 096.8 7.03e—5 5.481
3 6100.3 101 283.0 6.76e—5 5.476
4 6074.8  99469.2 6.49e—5 5.471
5) 6049.3 976554 6.23e—5 5.467
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Table 10 Original cost range and forecast value of eight
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Table 11 Core prediction error ratio and status of eight
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