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The Design of General Automatic Testing Platform for

Automatic Flight Control Computer

HAN Jianhui, ZHANG Fen, DU Yongliang
(Flight Control System Design Research Institute, AVIC The First Aircraft Institute, Xi’an 710089, China)

Abstract: The built-in test of the aircraft can identify the fault on the automatic flight control computer when the
automatic flight control computer is in failure. The ground crew deliver the automatic flight control computer to
supplier for testing and maintenance, which is wasting time and ineffective, so the general automatic testing
platform is designed. The interface and function modules. which need to be simulated are identified by the gen-
eral automatic testing platform through researching the interface relationship of the automatic flight control
computer. The hardware platform of the general automatic testing technology based on general standard instru-
ment bus architecture, and the software platform based on standard automatic test makeup language (ATML)
description to realize the hardware free extension, software independence, and portability independent of hard-
ware and operating system. According to the interface, function and composition architecture design of automat-
ic flight control computer, the test methods and test flow of each functional module are designed. and compiled
into the operational test assemble with ATML. The platform is of good effect on trial, can can realize fast loca-
ting of fault module, and shorten the maintenance time.
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Fig. 2 The framework of automatic flight control computer
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Fig. 3 The overall framework of automatic test system based on standardization
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Fig. 4 The hardware architecture of automatic test system
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Fig. 5 The material object of automatic test system
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Fig. 7 The test flow of automatic flight control computer
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Table 1 Test initiation preparation of automatic flight control computer
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Fig. 8 The results of core function module of automatic testing for automatic flight control computer
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Fig. 9 The results of fault logic and BIT of automatic testing for automatic flight control computer

HRIE

BEXSTRAL A S I A G2 2R E 7 B LB A

G Bt T A S AT ST A ALE A A 3L
AR BB — 2D LT A 3 AT R E AL )
REME B b, FH P AR A I P R S T A 3K
FrPel S AL A 2 T v A K il B E A T
FEHLH S RERE e i T A 3h AT ALY 4
ka3l A SRR 5 5 TR R
B AR T 7 B A AT AS AR 8 e B Ry 3 A
U AT AR B S B A HL BT R BL A B 3l ik

[1]

2]

5% 3k
FEE, ZEE, WA UTHEHRERIT(M]. %, i
Tolk K2 i p k. 20092 136.
ZHANG Weiguo, LI Aijun. The design of modern flight
control system[ M]. Xi’an: Northwest Industry University
Press 2009: 136. (in Chinese)
fi¥%, sksr, 08, AR AR RER )], o &
A% Bk, 2007, 36(13): 46-49.
NI Ling, ZHANG Qi, GUO Xia. The summary of develop-
ment of automatic testing technology[J]. Information of
China’s Manufacturing Industry, 2007, 36(13): 46-49. (in
Chinese)

(3]

[4]

(6]

(7]

2R, DBk, HT VMIC 1 VXIT 437 2 5 58 [ gl i 7
Al iR, 2016, 46(3): 5-7.

LI Hongwei, MA Qiu. Design of distributed missile auto-
matic test platform on VMIC network and VXI bus[]].
Aeronautical Computing Technique, 2016, 46(3): 5-7. (in
Chinese)

BT, BRIFER . v, AL C R TR SLIL N A R Oy
B[], RPN R 546, 2011, 19(8): 1807-1809.
DUAN Jiangtao, CHEN Huaimin, YU Ge. Research of
BIT methods for airborne primary flight control computer
[J]. Computer Measurement & Control, 2011, 19 (8).
1807-1809. (in Chinese)

e, ERAI, BER. 2T LabVIEW # I E LI
AGVIT] AT IR, 2016, 32(9): 96-99.

YANG Yao, WANG Mingang, ZHAO Yuelou. Design of
test system for flight control computer based on LabVIEW
[J]. Electronic Measurement Technology, 2016, 32(9);
96-99. (in Chinese)

SR, R A AL R A R 5 s ME T
B, 2016, 18(3): 178-180.

SU Shengyang. Design and implementation of the flight
control computer test equipment[ ]J]. Value Engineering,
2016, 18(3): 178-180. (in Chinese)

B, hEdE, B, BT S0 B AR AL Y R AL
MR RS BITI]. BT AR A, 2016, 3911 178-182.
YU Jianfei, ZHONG Jilong, SHAO Shuai. The design of

the test verification system for flig control computer based



514

B SR [ B AT ST R ALE T A S /ot 131

[8]

L10]

[11]

[12]

[13]

on dynamic simulation model[ J]. Electronic Measurement
Technology, 2016, 39(11): 178-182. (in Chinese)

KA, SKBER , AR, BT RET REIEER BIT A
SR EEARLT]. R HESHH, 2015, 22(1) ¢ 220-223.
ZHANG Dantao, ZHANG Suiliang, YANG Donghong.
Automatic BIT test technique of system requirement data-
base[]J]. Journal of System Simulation, 2015, 22(1); 220-
223. (in Chinese)

TONG J, CAT' Y W. Modeling of new generation aerospace
automatic test system architecture[ C]// Proceeding of 9th
International Symposium on Test and Measurement. Seat-
tle: IEEE, 2011 1-7.

CHEIJ D. Using interchangeable virtual instrument (IVID)
drivers to increase test system performance[ J]. IEEE Aero-
space and Electronic Systems Magazine, 2001, 16(7): 1-8.
COURTOIS M, POUILLY J. Integrated diagnostic for N-
ew French Fighter[C]// The 2001 IEEE Systems Readiness
Technology Conference. Dayton: IEEE, 1992: 1-6.

XU, BRaETi, whp . TRALRAT ] R SeE T 5
PEASEEL)]. BRI TR, 2016, 24(24): 5-8.

LIU Yang, CHEN Xuefeng, HAN Quanquan. Design and
implementation of general test platform for aircraft flight
control system[J]. Electronic Design Engineering, 2016,
24(24) : 5-8. (in Chinese)

B, BEV, WHEE. T PXI B & R R R
WAH]. T Ak, 2007, 6(1): 72-73.

LIANG Xiang, FENG Jiping, AN Xuejun. Design of high
speed data acquisition module based on PXI bus[J]. Auto-
matic Measurement and Control, 2007, 6(1). 72-73. (in

Chinese)

[14] T, REH, %S, GPIBE RIS WHIE[T]. T
WAL S A3 E . 2007, 9(3): 34-37.
XU Chengxin, WU Qiman, YANG Xiaoxue. A study of
GPIB control method based on the INT4882[J]. Industrial
Instrumentation & Automation, 2007, 9(3): 34-37. (in
Chinese)

(151 EM. AR RERAT A st 59, &
BESHR, 2014, 9(3): 61-62.
WANG Dingbo. The design of software platform of auto-
matic testing ystem[J]. Information and Computer, 2014,
9(3): 61-62. (in Chinese)

(167 #EWels, FWisy, Mk, @A ATS 8FF £ AR Y

BITLI]. AFMEIEE, 2013, 34(3) . 55-58.

HUANG Xiaoqing, LIANG Xiaofen, ZHENG Yonglong.
Research and design of universal ATS software developing
platform[ J]. Process Automation Instrumentation, 2013,
34(3): 55-58. (in Chinese)

EER N

BRIE1987 ), WL, TAIT, EEHII A R T
it

%3986 Ak TR, EEHO . LT
it

AR 1979 ) B B R, EEBTTII R KT

it

(B MHE1H)

(E#E 108 W)

[10]

[11]

[12]

An experimental investigation of coaxial rotors hub drag
characteristics[ CJ// The 34th China Helicopter Annual Fo-
rum. Shenzhen: CHDS, 2018: 1-8. (in Chinese)
PAGSTWIEE ST WSS SR e R R AR R
HIHHLEEAR, 2018(3): 1-5.

LONG Haibin, WU Yuping. Calculation and research on
drag characteristics of coaxial helicopter hub[ J]. Helicopter
Technique, 2018(3): 1-5. (in Chinese)

WAKE B E, HAGEN E, OCHS S S, et al. Assessment of
helicopter hub drag prediction with an unstructured flow sol-
ver[ C] // Proceedings of American Helicopter Society 65th
Annual Forum. Texas Grapevine, USA: United Technolo-
gies Research Center, 2009 1-10.

OCHS S S, MATALANIS C G, WAKE B E. Evaluation of
helios CFD tool set for faired rotor-hub drag prediction
[C]// Proceedings of American Helicopter Society 67th An-
nual Forum. Virginia Beach, USA: United Technologies
Research Center, 2011: 1-6.

B MR BERORR AL S UUE 32 3% 43 BEL A 25 43 B

WEoEl)]. EIHHLEER, 2014(4) . 14-18.

ZENG Wei, LIN Yongfeng, HUANG Shuilin, et al. Pre-
liminary analytical study on drag reduction of coaxial rotors
[J]. Helicopter Technique, 2014(4) . 14-18. (in Chinese)
JeERk, RV KA. bl ORI BT L3 B0 B 15
WOTER L] BEIHLEAR , 2017(2) « 22-26.

LONG Haibin, WU Yuping, ZHU Renmiao. Study on drag

[13]

reduction design method of coaxial twin rotor helicopter Hub

[J]. Helicopter Technique, 2017(2): 22-26. (in Chinese)

EE T

R (1989 —), 5 Wi+, TR, FEHF5 . AR
st SR CFD Wi 8%,

RWENI78—) B WA, mEg TR, FEHR I . 5T
LA BT 6 A s T 4

(45 MHE1H)





