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Fig.1 Traffic scheduling mechanism in AFDX
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Comparison of real-time anti-jamming transmission for
avionics AFDX and AVB

ZHAO Lin, HE Feng” , XIONG Huagang

(School of Electronic and Information Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: AVB is considered to meet the demands of audio video transmission in future avionics system,
which is a real-time multimedia network and has become a candidate for in-vehicle embedded systems. Com-
parative study on AFDX and AVB is implemented. First, standards of AVB and AFDX are compared. Sec-
ond, the method for end-to-end delay in AVB and AFDX is discussed by network calculus. Then the elements
interfering real-time transmission are analyzed depending on different transmission scenarios. Conclusions are
verified by simulation. In typical networking with 1000 virtual links, the results show that the end-to-end de-
lay of high priority traffic in AFDX is smaller than that in AVB; the advantage and disadvantage of end-to-end
delay for low priority traffic exist in both AVB and AFDX. But influenced by the burst 50 low priority streams
(each with 0.22 Mbit/s bandwidth) , the variation rate of average end-to-end delay for high priority traffic is
0.25% in AVB and 0. 38% in AFDX; influenced by the burst 50 high priority streams ( each with
0.22 Mbit/s bandwidth) , the variation rate of low priority traffic is 5.17% in AVB and 10.25% in AFDX.
Real-time anti-jamming transmission of time-sensitive information in AVB is superior to AFDX.

Keywords: avionics network ; audio/video bridging ( AVB) network ; avionics full-duplex switched Eth-

ernet ( AFDX) ; real-time; anti-jamming
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Table 1 Radar parameters for simulation

HEL/ B/ BB RKSE/ WIS/ Jifi s SRS/

WY TMe km Gy s () ) GHz
1 2.1 55 14 0.5 3.8 0.5 2.1
2 1.7 109 11 1.5 0.5 25 2.6
3 1.3 155 1.9 0.7 15 - 18 0.1
4 1.5 136 3.5 5 20.5  18.5 0.7
5 09 164 13 0.8 15.8 32 2.1
6 0.8 180 3.5 2.1 -25.8 -40 1.1

x2 FTHNWGESH

Table 2 Jamming system parameters for simulation

A/ () Hhif/(°)
BB PO, SRR/
TR MR MR MR GHz GHz
o SE P TEE
1 3.1 2 3.5 1.1 10.8 2.1
2 0.1 0.2 0.9 0.1 9.3 1.7
3 14.7 3.8 14.3 2 1.1 0.2
4 19.4 5.1 20 3.1 2.5 0.4
5 16.3 2.4 36 5.2 10 2.1
6 -27 3.2 -42 1.8 3.3 1.1
7 15.3 2.9 -37 2.4 11.1 2.3
8 1.8 0.7 23 4 3.2 1.1
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Distribution method of jamming resource based on
IFS and IPSO algorithm
WU Hua®, SHI Zhongya, SHEN Wendi, CHEN You, CHENG Siyi

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’ an 710038, China)

Abstract: In order to solve the problem of distribution method of jamming resource when several jamming
systems jam several radar systems, a distribution method of jamming resource based on intuitionistic fuzzy sets
(TIFS) and improved particle swarm optimization (IPSO) algorithm was proposed. With the parameters of hos-
tile radar detected by passive detecting systems, IFS theory was used to get the threat coefficient of hostile
radars. Integrating the data of jamming systems and hostile radars in the database of the batilefield, the paper
defines the matched-degree between radar and jamming system to describe jamming efficiency from four
aspects; airspace, frequency domain, polarization mode and jamming mode. Combining matched-degree ma-
trix and hostile radar threat coefficient, the jamming target function was obtained. An ISPO algorithm, which
adjusts weight self-adaptively, changes learning factors asynchronously and introduces compensating particle to
search the blind area, was proposed to get the best jamming distribution method. The simulation shows that the
proposed method has better performance in accuracy of best solution and real-time.

Keywords: resource distribution; particle swarm; intuitionistic fuzzy sets (IFS) ; radar jamming; multi-

plane to multi-radar
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Direct kinematics of a spatial parallel mechanism based on
conformal geometric algebra
HUANG Xiguang'** , HUANG Xu'

(1. School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100144, China;
2. Beijing Engineering Research Center of Flexible Roll Forming, North China University of Technology, Beijing 100144, China)

Abstract: An algorithm is proposed for the direct kinematics analysis of a spatial general 3-RPS parallel
mechanism based on conformal geometric algebra (CGA). The angle between the axis of an arbitrary kinemat-
ic chain and the plane of the fixed platform can be regarded as the unknown variable. The mathematical ex-
pression of the position of the spherical joint connecting the moving platform with the kinematic chain can be
expressed in the unknown variable based on CGA. The outer product of two space balls and a flat surface are
constructed two times, and the corresponding points of the remaining two vertices of the moving platform are
obtained respectively. The 16th degree input-output polynomial equation in the unknown variable is straightfor-
wardly obtained by distance formula and all 16 sets of closed-form solutions can be achieved. The algorithm
avoids the use of rational angles or matrices, and complex computations for nonlinear and multivariable equa-
tions. A numerical example is given to demonstrate geometric characteristics of the motion and the algorithm is
intuitive.
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and output equation; analytical solution
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Table 1 H44.5 16.5-21 tire formation parameters
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JI6 5 5/ mm 319
JIG T 95/ mm 399
N2/ mm 1105
A2/ mm 1130
R/ 5% 4
VR 58/ mm 10
1 KPR/ mm 8
FeffiE Eh
Fe AR _ \ Jriil
Euleri/1 #£2 Euleri/ #t1
KA 6] \\mgﬁ

V3 K -3 A T A = A
Fig.3 3D model of tire-water film-pavement interaction
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Fig.4 3D finite element analysis model
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Table 2 Fluent model parameters

R/ (kg m ) 1.23
AKEE/ (kg » m ™) 1000
=R SIEBE/(10 kg e (m-s) 1) 1.79
KB H B/ (10 kg - (m-s) ™) 1.0
W/ C 25
16 16 5/ MPa 1.47
Pt a/ kN 152
GBI E/mm 465
% iR 4 b 5 / mm 410
A 16 % ) A8 T i/ mm 50
1.0
r
-
08+
» - -
o —
2 06} i
g - e - —h
7 -
04 @ e . L
.th-
e o i
0.2 - L L
0.5 1.0 1.5 3.0 50
LiB
vi(kmh') —e—100 - 120 4140 =160

KIS 8 Rt K T Hhc £ s R Bl K R i AR 1k
Fig.5 Variation of maximum hydrodynamic pressure on

center line of tire upstream face
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A e TS A S iR O 0 6 Al P Ao R 3 R R
BN, A AR B B LS R 1 R R AR S5
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HEAT 3 M .
3.1 KkEEEE
KRR B VAR TR E AT R Ay I 2.3 4y
THCHEAT A B B 6 oK IR FE g 10 mm, 17 5
B 200 km/h T A RE JE 456 G 30 K T Bl K e
G TP
B 7 41T 100,150 F1 200 km/h 47 B 3 JiF
NG SRR RN R 1o B U TR S R i A
RS KRR R .
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Fig. 6 Hydrodynamic pressure distribution on

upstream face of moderate abrasion tire

ML |57 2385
0.6
TR R /mm
_._O
- 05F —0—35
& —a8
=
B o4l
v
E
B 03}
02 L s s
0 3 6 9 12
JR RS fmm
(a) F70bk 7100 km/h
1.6
TR /mm
—a— ()
= —o—35
& 12f 8
ii
.—.‘?
Q 08
=
04 L L 1
0 3 6 9 12
AR IBEIREHE /mm
(b) F7d3 1 150 kim/h
24
TR mm
—a— ()
s 20F ——5
§ ——38
B 16t
vl
2
B 12}
08 A L " L L L =
0 3 6 9 12

SRS fmm
(c) 7B 200 km/h
L7 R iR KT 34 3l K s S KO R YOG R
Fig.7 Relationship between average hydrodynamic

pressure on tire upstream face and water film thickness
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ANTRVAT B T A 1932 SlbR 2 AR iR 30 K
T Bf17K . 58 2 fe B 5% V179 (] 8, i 220,150,100 il
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3 mm , HAE AR R IR — 4E T IR A A RS

P18 Sy it A4k DX 31 AR P R G A B AR, TR
DX MR, R B A FE iR S K A BAE A
w4 K AR S R T S A K 43 /K A ER IR 1Y
4 ZJR A e . R EOW A AL TR
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gl K R 5 AT B0 R S R R O R KRR B Sy
1.3 mm B, /N T4 16 46 8000 R 0 TR BE %2 1R300
JKTE Bk R 58 B KA R 1. 36 MPa, /N T4 iR g
JE 3 S i e b s T RRURR R, LA B I HE K B
715 K B BE R F 8 mm B, B 5 47 3k 4% K, 56
iR NI B A ST ST iy N I U3 )
180 km/hif, St %6 i (AL L0V VR B2 0) 3 K
10 3 /K JE i fe K fH 35 F) 1. 47 MPa, B 35 )
W 737-8004L B A JIft T 5 3B 3K 220 km/h B 4R
JIG 39 7K T8 3 7K s 58 SF- (B 2. 37 MPa, i 1 i Bl
T bR o iR ., I B 0 6 R 8 e, 2 b T L
> FEAE K RS o
3.3 BIRELUAERE

o RE S HLES R, K BRRE BE S 3 mm, AT B
i 200 km/h, 56 B AT B 5k B op = 28 A 3 9 AS ) B
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Fig.8 Gas-liquid two-phase distribution in

3D flow field at different taxiing velocities
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Fig.9 Relationship between average hydrodynamic

pressure and tire upstream face at different taxiing velocities
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Fig. 10  Gas-liquid two-phase distribution in flow

field at different moments
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(@) FTHLAHEH 50 km/h KR, N IMIF TR, 2K B JE % 58 i 7 A 1
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g [ T L0 52 R K B2 R 0 RO 25 F KL B
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24 e 45 2%
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= T _ .
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Relationship between average hydrodynamic

pressure of tire upstream face and tire tread depth

FIA Horne 2836 2020 JHAEA4 5] 7 mm /K,
T e e RS L 1 i 5 98 73 JEE O 243 km/h, 5 AR 3C
R ZRAE (7 mm KB BB 05 G T 00T
9 I S KR B 211 km/h JE AT FE A, F A 22
13% , Yd W AR SCAE R A 1 22 42 o



%12 3

BENE AR R ROAE LA Rl A8 i 7K I -3 T A LA

LA 4R
2389

5 Bk E B R B AR

RHLE Rl 32 17 P e B 1 A 1 B B, ALk
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Fig. 12 Schematic diagram of deceleration

process in aircraft landing
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PUH A 7 A2 R REFE . 28 Mg 2 B g A RL I
oAy 3 7 A2 (Y BEFE , iy 3l RESE BEAR

%mvz = %mvi + umgL (12)

g T S GE 9. 8 N/ kg s oAy 3 1T JEE 452
AHH0.5,

A AT BRI Sl 1 it B IR T) 0 1.5 s, 7R
ALV 3 0 157 1 (8] 47 0.5 s, D75 1b Bsf i) Py ROATL I8 g
M T AT A

Lyo=v(t, +1,) (13)
VR v, B0 TET I AT R B

_v - 4

L, = e (14)

DU ply 3 AR T K S 1R BT RALE B
B IME L, Fiks 0

~+ (it + 1, (15)

RLA il 4 e R R 2 T I R R
AL A AU A ] 3 TR 4 4, P ORI R AT AL
Ko % 8 3 — R AE 220 ~ 260 km/h, 25 A [F] [ TR
SEY AR R 4 10 BT K GERE , S50 P i
2 b Oy 230,235 240 km/h 3 Fh S5 R0 B B4
Jif AP RE B AR RE i L MK 2K (1S ) 3153 5 737-800
TR Pl o5 1) 3l 3 A7 B A B I S

x5 FAEEMEESFGT WHNERESERKE
Table 5 Length increment of aircraft braking

distance at different landing velocities

# Bl B 2 4 KA/ m
W B R A R/ o 8 R 556 i A B/
it gy (km-h™") (km - h™")
240 235 230 240 235 230
JNTT 159 138 167 147 130
oy 176 156 138 185 165 148
K 190 171 152 202 182 165
SETH 199 179 161 218 198 182
KB 221 201 183 224 204 187

M1 S Al BE A B W SE G oK, AL Rl
P 0 AR AN BB 4 T 5 [ 25 3 Rl BE 2R A T B e
ASE AR/ T S B R M 5% 4. [
SFRIRAIET R 2T K AUHE Rl RS I R AR
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6 %
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10 mm 74 48 56 fifi 52 2 10 29 3l K e 35 5 1 4 5
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Ligie)i ) AN SR E R S TN RS RTA T RS UBER 2R 1T Ry
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Aircraft tire-water film-pavement interaction on wet pavement in landing
CAI Jing" ", LI Yue', ZONG Yiming', WANG Yongfan®

(1. College of Airport Engineering, Civil Aviation University of China, Tianjin 300300, China;
2. Wuhan Qingshan District Bureau of Parks and Woods, Wuhan 430080, China)

Abstract: Based on hydrodynamic equilibrium equations of aircraft tire-water film-wet pavement interac-
tion during the aircraft landing on the wet pavement, main influence factors of hydrodynamic pressures in tire-
water film interaction were obtained. They are water film thickness, aircraft’ s taxiing speed and tire tread
depth. On the basis of this result, three-dimensional solid model of tire-water film-pavement was established,
in which the main tire of Boeing 737-800 was taken as the research object here. Then the finite element analy-
sis model was established based on Fluent software. The water distribution and average hydrodynamic pres-
sures on waler attaining surface of the tire were obtained by volume of fluid ( VOF) method and three main in-
fluence factors of hydrodynamic pressure were analyzed by above finite element model. Some conclusions can
be drawn as follows. Water film thickness and taxiing speed of aircraft are two outstanding influence factors of
hydrodynamic pressure and the hydrodynamic pressure linearly increases with the increase of water film and
aircraft’ s taxiing speed. The hydrodynamic pressure increases faster at a water film thickness above 3 mm,
and at the water film thickness of 12 mm, the hydrodynamic pressure reaches and exceeds the tire pressure
(1.47 MPa) , which leads to hydroplaning of the aircraft’ s tire. When the taxiing velocity is less than 100 km/
h, the hydrodynamic pressure is less than the tire pressure which means no hydroplaning risk for the aircraft.
Based on the above analysis results, relational expression between the hydrodynamic pressure and water film
thickness, aircraft’ s taxiing speed and tire tread depth was established. Considering the lift force during land-
ing, the critical hydroplaning speeds and the length increment of landing distance of Boeing 737-800 were ob-
tained under different rainfall conditions to provide important theoretical foundations for landing and safe taxi-
ing of the aircraft.
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An improved method for third-order WENO-Z scheme
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Abstract: High resolution shock capturing schemes are of great significance for numerical simulation of
flow fields containing shock waves. WENO-Z3N1, WENO-Z3N2 and WENO-Z3N3 schemes were constructed
through different global smoothness indicators based on the third-order WENO-Z scheme ( WENO-Z3
scheme). Several classical examples such as sod problem, interacting blast wave and shock entropy wave in-
teraction were simulated to investigate the computing performance of the three schemes (WENO-Z3N1, WE-
NO-Z3N2, WENO-Z3N3). Precision of the three schemes was analyzed theoretically according to Taylor se-
ries expansion. It is concluded that theoretical precision of the three schemes at non-critical points plays the
important role in the actual computing performance after discussion on the relationship between the theoretical
precision and actual calculation accuracy. Double Mach reflection problem was conducted to further verify the
reliability of the above conclusion. The research in the present paper gives an improved method for third-order
WENO-Z scheme: global smoothness indicators should be reasonably constructed to make scheme satisfy the
requirement of design precision at non-critical points in the smooth flow fields.
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Electromagnetic susceptibility analysis method for 3D TSV ICs
QIN Haichao, YAN Zhaowen " , SU Donglin, ZHANG Wei

(School of Electronic and Information Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract . This paper focuses on the circuit modeling method of through silicon via (TSV) and power dis-
tribution network (PDN) in 3D integrated circuits (3D ICs). Combined with the PDN on printed circuit board
(PCB) and the chip PDN model, an electromagnetic susceptibility (EMS) modeling and collaborative analy-
sis method for 3D ICs on PCB was proposed. Firstly, a ground-signal (GS) TSV pair and two TSV pairs of
ground-signall -signal2-ground (GSSG) were established in, and these circuit models were compared with the
numerical simulation results, which validated the accuracy of the circuit modeling method of TSV. Then, the
modeling method of PDN of PCB, PCB through via hole, IC’ s package parameters in an IC were discussed.
Finally, an EMS cascade connection analysis model from PCB to 3D ICs was developed and used to analyze
the electromagnetic susceptibility characteristics of 3D ICs to power interference, which can guide the suscepti-
bility analysis of 3D ICs.

Keywords; through silicon via (TSV) ; circuit model of TSV ; power distribution network (PDN) ; elec-
tromagnetic susceptibility (EMS) ; printed circuit board ( PCB)
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Brittle fatigue damage model including initial damage and
model verification
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Abstract; Failure caused by fatigue damage is one of the most common failure modes of engineering

structures. By using irreversible thermodynamics and microscopic damage mechanics, a new model of brittle
fatigue damage based on brittle damage mechanism was proposed. A strict and detailed derivation of the new
model including initial damage by using the stress amplitude and the characteristic parameters of damaged ma-
terial as the dominating variables was given. An experiment on 12Crl MoV steel was performed as an example.
It is shown that the new model including the initial damage variable can be used to estimate the initial damage
of the materials; the new model has significant advantages compared with similar fatigue damage models at the
beginning of the fatigue process when the damage is very small, and meanwhile the new model can be applied
in life prediction of the brittle material fatigue damage ; the new model is simple, has small amount of parame-
ters, and is in better agreement with the experimental results than similar models of fatigue damage.

Keywords: thermodynamics; microscopic damage mechanics; fatigue damage model; stress amplitude;

initial damage
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Applicability of steady-state availability model and unsteady-state
time-varying availability model
ZHOU Liang', LI Qingmin>" , PENG Yingwu®, LI Hua’
(1. National Key Laboratory for Vessel Integrated Power System Technology, Naval University of Engineering, Wuhan 430033, China;
2. Scientific Research Office, Naval University of Engineering, Wuhan 430033, China;
3. Department of Weapon Engineering, Naval University of Engincering, Wuhan 430033, China)

Abstract: Aimed at whether the steady-state availability model of METRIC model can be directly applied
to the unsteady-state time-varying availability model, by extending the METRIC theory, a time-varying availa-
bility model based on the expected order of spare parts and a time-varying availability model based on the ex-
pected back order and variance of spare parts have been built. In the case that the system reaches steady state
(repair probability is 1) and is in unstable state (repair probability is less than 1) , two time-varying availabil-
ity models are used to calculate the availability of voting structural unit and serial structural unit, and the
results are compared with Monte Carlo simulation model. The results show that; when the equipment structure
is a series relation and the system is stable, the time-varying availability model based on the expected number
of spare parts is consistent with the simulation model, and it is suitable for the calculation of spare parts
configuration optimization in the whole life cycle of the equipment; the model of time-varying availability,
which is based on the expected order and variance of spare parts, is suitable for the optimization calculation of
the spare parts configuration of the combat unit, regardless of the steady state and unsteady state of the support
system.
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Fig. 1 Vertical view of airship observation coordinate system
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Table 2 Model parameters of simulation

m/kg 100 Cyy 2.336
V/m? 79.0 o -5.629

p/ (kg - m™?) 1.225 Cpy -10.798
1./ (kg + m?) 324 Cys -21.622
1./(kg - m”) 474 Cu -2.336
1./ (kg + m*) 202 Cp, 2.337
k, 0.084 Cy 36.364

k, 0.856 Cy, -56.948
ky/m? 5.543 Cus —42.655
Cy, -0.518 Cya -12.324

Cy, -5.629 Cyi -36.364

Cy, -5.629 Cya 56.948

Cy, -10.798 Cys 42.655

Cys -22.852 Cyy -12.324
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Airship control based on Q-Learning algorithm and neural network
NIE Chunyu', ZHU Ming" ", ZHENG Zewei’, WU Zhe'

(1. School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China;

2. School of Automation Science and Electrical Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract; An autonomous on-line learning control strategy based on adaptive modeling mechanism was
proposed aimed at system modeling and parameter identification problems resulting from dynamic model uncer-
tainties in modern airship control. An adaptive method to establish airship control Markov decision process
(MDP) model was introduced on the foundation of analyzing airship’s actual motion. On-line learning was
carried out by Q-Learning algorithm, and cerebellar model articulation controller ( CMAC) network was
brought in for generalization of action value functions to accelerate algorithm convergence speed. Simulations of
this autonomous on-line learning controller and comparisons with parameters turned PID controllers in normal
control tasks were presented to demonstrate Q-Learning controller’ s effectiveness. The results show that the
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Table 3 Comparison of calculation costs of different

uncertainty propagation methods
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Analysis method for hybrid uncertainty of risk considering
distribution parameters dependency
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(1. Equipment Development Strategy Research Institute, Equipment Academy, Beijing 101416, China;
2. China Satellite Maritime Tracking and Controlling Department, Jiangyin 214431, China)

Abstract: In view of hybrid uncertainty propagation with parameters dependency of variables in quantified
risk assessment, a two-level hybrid uncertainty presentation and propagation framework considering parameters
total dependency, partial dependency and independency was proposed, in which inner and outer parameters
were specified with probability and possibility, and the numerical values were calculated by Monte Carlo simu-
lation and fuzzy extension principle. Based on the epidemic uncertainty parameter dependency, a model with
epidemic uncertainty parameters dependency and a dependency coefficient were constructed. An uncertainty
propagation algorithm based on the D-S evidence theory and random set theory for parameters sampled inde-
pendently was built, which, compared with the two-level Monte Carlo method presented with probability, re-
duced the time costs largely. Leakage rate of the hydrogen and oxygen co-bottom tank was taken as an exam-
ple, and the effectiveness and feasibility of the proposed method were validated.
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A random multi-user access method with unequal protection

SUN Jingyun, LIU Rongke” , HU Yingmeng

(School of Electronic Information Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The throughput performance degrades under high traffic loads when massive bursty users have
access to the satellite. To solve this problem, a random multi-user access method with unequal protection was
proposed. Several copies of a packet were created and sent during different time slots according to a selected
degree distribution. The random access procedure could be described by a bipartite graph. By using successive
interference cancellation (SIC) , collided packets can be recovered instead of abandoned. In addition, a por-
tion of time slots in each frame were selected exclusively for high-priority users to improve the decoding proba-
bility of high-priority data packet. An analysis using standard “and-or trees” theory was introduced. Further,
the proposed method was verified with experimental simulations. The simulation results show that the proposed
random multi-user access method, compared with traditional ALOHA protocol, effectively avoids the through-
put degradation caused by impact under low traffic loads. Compared with IRSA protocol, it enhances high-pri-
ority users’ throughput under high traffic loads.
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Table 3 Test results of center position error rate %
MR B HEE ASChEgE IVT Frag TLD MTT Struck  LIAPG LSK MIL DFT LSK OMA ASLA
Basketball 2.11 4.5 12.11 22.99 3.21 3.85 3.24 11.32 10.23 1.97 3.55 11.58 1.88
Car4 1.17 1.56 23 31.21 1.54 10. 46 1.38 5.64 9.35 1.45 2.56 7.68 1.18
Singer 3.5 3.65 38.46  38.41 9.87 9.62 65.23 24.36 15.34 27.36 9.65 12.54 4.23
Dudek 6.24 11.32 87.99 31.87 17.82 18.32 6.91 17.35 9.65 11.27 11.89 17.65 8.75
Faceocc2 5.22 7.23 15.19 18 6.03 6.55 9.35 16.89 12.36 5.99  17.86 15.28 22.75
CarDark 3.81 12.68 29 10.77 14.32 13.78 4.6 14.19 8.34 5.67 15.25 9.49 3.86
David 3.65 71.45 19.66 63.8 65.09  66.06 66.87 14.57 5.38 62.9 65.85 6.29 3.67
Caviar 3.37 138.65 113.26  59.27 3.38 3.56 123.65 34.75 35.62 134.61 55.21 65.32 146.32
Woman 2.56 1.87 4.62 2.54 2.94 2.99 4.65 6.34 6.54 46.66 5.32 4.59 1.65
MotorRolling ~ 3.15 2.96  61.23 60.66 11.99 11.98 3.52 3.69 56.32 2.1 12.34 10.63 3.16
Shaking 18.88 45.32 35.21 21.45 18.87 18.89 41.32 17.54 18.65 41.36 25.34 19.65 44.8
x4 FHOESBEENKER
Table 4 Test results of average bounding box error rate %
M B PEE A IVT Frag TLD MTT Struck  L1APG LSK MIL DFT LSK OMA ASLA
Basketball 0.89 0.78 0.46 0.62 0.98 0.48 0.78 0.67 0.81 0.68 0.59 0.59 0.84
Car4 0.87 0.85 0.18 0.36 0.85 0.87 0.85 0.89 0.83 0.69 0.59 0.71 0.83
Singer 0.79 0.69 0.27 0.49 0.35 0.56 0.27 0.76 0.68 0.95 0.35 0.68 0.68
Dudek 0.91 0.78 0.48 0.67 0.72 0.66 0.78 0.67 0.69 0.58 0.68 0.8 0.75
Faceocc2 0.92 0.74 0.62 0.59 0.87 0.67 0.69 0.38 0.65 0.67 0.67 0.76 0.56
CarDark 0.79 0.49 0.34 0.67 0.46 0.39 0.78 0.67 0.57 0.37 0.65 0.59 0.79
David 0.93 0.26 0.46 0.18 0.23 0.24 0.27 0.68 0.69 0.59 0.58 0.68 0.85
Caviar 0.86 0.2 0.27 0.26 0.19 0.77 0.19 0.69 0.76 0.49 0.32 0.67 0.16
Woman 0.87 0.74 0.67 0.69 0.33 0.71 0.67 0.38 0.34 0.69 0.68 0.67 0.79
MotorRolling ~ 0.85 0.73 0.28 0.27 0.89 0.51 0.76 0.59 0.59 0.69 0.68 0.67 0.85
Shaking 0.83 0.24 0.19 0.26 0.24 0.53 0.29 0.68 0.78 0.67 0.84 0.69 0.23
£5 BEAEE THEEZURER
Table 5 Test results of accuracy, robustness and average overlap rate
ELR2 T5 ik WG 1/ % R % SR/ (- s YR IE %
1 AR5 i 81.90 8.580 186 7.330
2 IVT 65. 60 10.13 20 7.430
3 Frag 43 13.99 615 10.39
4 TLD 48 15.65 38 11.06
5 MTT 46.80 10.13 9 11.40
6 Struck 39.80 16.71 64 11.44
7 LIAPG 61.50 6.980 28 11.51
8 LSK 19.74 4.000 65 11.87
9 MIL 37.51 15.10 35 15.24
10 DFT 76.8 14.47 115 15.29
11 LSK 52.65 16.78 86 15.94
12 OMA 23.82 9.670 94 16.74
13 ASLA 48.51 22.51 66 16.80
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Real-time and robust object tracking method in frequency domain space
WANG Ronghe', CHEN Yuxiong”, MA Shilong', LYU Jianghua' "

(1. School of Computer Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China;

2. Guangdong Nanfang Vocational College, Jiangmen 529000, China)

Abstract: This paper addresses real-time and robust object tracking method. In this paper, dense circu-
lation sampling and frequency domain transform method were used in target tracking processing. This paper
proposed energy minimization object tracking method in frequency domain space and put forward the concept of
dense circulation sampling to solve object shape changes, appearance changes, object orientation changes,
scene illumination changes, video jitter, objective scale changes and object occlusion problems in tracking
processing. This method calculates a target by ten adjacent frames and circulation matrix in frequency domain
space. This algorithm defines error as an energy function. This method proposed frequency domain energy
minimum method firstly. Energy minimization make error between target and ground truth minimize. This algo-
rithm can obtain more precision target results rapidly, so data quantity is sharp decreased. This algorithm use
the dense circulation sampling and energy minimization method to implement a stable visual tracking in such
situation as target orientation deformation, scene illumination changes, video stabilization, target scale trans-
formation, target part occlusion. Compared with the latest and the best performance methods at present, the
proposed method has significantly improved the tracking precision and efficiency.

Keywords: frequency domain space; dense circulation sampling; energy minimization method; object

tracking; computer vision
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i B: KA RAAL(WDM) R4 ZEMBRENMERTHERATEZ -, BAH
WO LEREE RN REN BT RESFRA, EEZHEST @, WDM F 4K H A
EREESHEE, REBRRARRMZETHES THEXEHEBELHERBENER, K
K B A Ak AL I ON WDM R 25 3 T B R Ak R AT S B T WDM(TTAWDM) ) 2% i K & 4
M, E& IR EE XA A ERRE %S, TTAWDM A B 20 38 & 5% AL X| B 7] X 5 0% 0 & oy 1%
W oREHE IR MR i, L R B E R, £ TTAWDM K K 45 # %
R LN T HEHEWEHE, ETHARAESHEZRAMEWER LR ITES
L PMEG AL RS T TTAWDM o TR ERE, M RIET 2/ ERITHE T EWA

?ﬁ /]\éo

X 8 W HERK; KR (WDM) F4; KA, S, NERE

HmES S TP393; V247
SCEKARIRAD: A

BEAE AL BT R G G LT R A0 B M g
WS B 5 P28 B R AT ik R R M LR S N
B | & . % B At ( Wavelength Division
Multiplexing, WDM ) [ 2% i F iy 42 47 #9 i =5 1 1
Wy %2 —""7 BB mAE, R R
P, X D ORI LG RR 805 B 5 T R M A A L (HLTE
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7 128 1150 909 909 1000
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Design and real-time analysis of time-triggered airborne optical network

XIONG Ying"?, CHEN Junyan"* , HE Feng', XIONG Huagang', LIU Cheng’

(1. School of Electronic and Information Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China;

2. National Computer Network Emergency Response Technical Team Coordination Center of China, Beijing 100029, China)

Abstract; Wavelength division multiplexing ( WDM) network is featured by almost unlimited bandwidth
potential , great flexibility, strong expandability and transparent to protocol and bit rate, which makes it a good
choice for avionics systems. However, the end-to-end delay of message transmitted on WDM avionics is uncer-
tain on the real-time performance. WDM network cannot ensure determinacy for the time-critical message
transmitted on future avionics network. This paper introduces time-triggered mechanism to WDM network and
proposes the architecture of time-triggered avionics WDM ( TTAWDM ) network, including protocol layer, data
format, scheduling procedure, etc. The time-triggered mechanism can process a statically configured commu-
nication schedule for time-critical message, which can ensure determinacy for the transmission process and
end-to-end delay of message, and can meet real-time requirements. Then the real-time property of messages is
analyzed based on the architecture design of TTAWDM, and based on network calculus, the calculation meth-
od of upper bound delay of rate-constrained messages is given. Finally, a simulation experiment of TTAWDM
is conducted, and the results show that TTAWDM can be a totally deterministic network for time-critical mes-
sages and the calculation method of upper bound delay is effective.

Keywords : time-triggered ; wavelength division multiplexing ( WDM ) network ; architecture; real-time;

network calculus
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Modeling and analysis of superfluid quantum interference
gyro driven by heat

ZHAO Yulong', SHEN Huairong’, REN Yuan® "

(1. Department of Graduate Management, Equipment Academy, Beijing 101416, China;
2. Department of Space Equipment, Equipment Academy, Beijing 101416, China)

Abstract; Multi-parameter change and interaction of internal flow, pressure and temperature lead to a
complex relationship between heating resistor power and superfluid Josephson frequency when the superfluid
quantum interference gyro is driven by heat. In order to obtain sustained and stable Josephson frequency, the
Josephson frequency formation mechanism of gyro must be accurately modeled. With regard to heat-driven
mode of superfluid quantum interference gyro, the temperature change, pressure change and input-output mod-
el of gyro were firstly established in terms of the inner cavity entropy change. Then, the characteristics of tem-
perature and pressure change with time were analyzed under the condition of constant heating resistor power and
linear time-varying heating resistor power. The ranges of heating resistance power and Josephson frequency were
obtained by comparing the chemical potential difference and Josephson frequency at different heating resistance
power. Finally, the effect of Josephson frequency on output and accuracy of the gyro is explored and analyzed.

Keywords: superfluid quantum interference gyro; heat-driven; modeling; chemical potential difference;

Josephson frequency
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Influence of rotating speed variation on aerodynamic
characteristics for counter rotating fan
SUN Wenlong, FANG Xiangjun "

(School of Energy and Power Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The aerodynamic characteristics of counter rotating fan was effected by rotating speed ratio of
first and second stages, appropriate speed ratio could improve aerodynamic characteristics of counter rotating
fan. The influence of rotating speed variation of first and second stages on the aerodynamic characteristics of
counter rotating fan was studied by numeral calculation and experiments. First, the influence of changes in ro-
tating speed on powers and internal flow parameters was quantitatively analyzed by velocity triangle. Then, the
results of calculation were compared with the results of experiment to analyze the performance of fan under the
standard rotating speed. Finally, air flows in the fan were analyzed with the results of calculation. It is found
that the flow parameters and performance of fan change more efficiently by changing the rotating speed of the
first stage under the same rotating speed changing percentage of first and second stages when the conditions of
inlet keep invariant. Combined with the performance of fan and the demand of reality, the most optimal rota-
ting speed ratio is 1.1 : 1. The efficiency of counter rotating fan is 75% under this rotating speed ratio and
transmission efficiency of 88.4% .

Keywords: counter rotating fan; CFD; rotating speed ratio; performance; velocity triangle ; aerodynamic

characteristics
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Table 1 Modal characteristics of equivalent system
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Fig. 1 Structure chart of guidance and control of automatic carrier landing system
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Table 2 Selection of design index for frequency-

domain characteristics
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Table 3 Changing rules of initial settings

YAFS BENLERD T G A W IR A LR/ rad BRI RITIG AOL AR/ rad

PIEMVIAAMALE S /rad M VIIG ISR 5/ rad

m™ 3 2 4 1 1
Set 1 23341 {O,T,?’ﬁ} {0’?7‘-,?“} {O,T’W} {O,T"IT}
. m™ 3 2 4 1 1
Set 2 985 {0,3,7w} {O,Sﬂ,“w} {0,2w} {0,4w}
4 9 7 13 2 8
Set 3 985 {O,T"IT ?Tr} {O,?ﬁ,ﬁﬁ} {0,?'#} {0,?"”}
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Table 4 Statistical results of carrier landing errors for prototype aircraft

SAFE RS /m YIRS /m | x, [<3.05m i E iR 2 /m ] 16 4 A1 2%/ m | yor | <1.22m
Set 1 1.1440 2.4248 30/36 0.0403 0.2255 36/36
Set 2 2.1533 1.8724 20/36 0.0063 0.3110 36/36
Set 3 2.1173 2.1617 20/36 0.4305 0.4998 35/36
PE 1.8049 2.1530 70/108 0.1590 0.3454 107/108
PEMFEHRS +£3.05 <7.32 £1.22 <1.52
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Table 5 Statistical results of carrier landing errors for shrinkage aircraft
SAFE RTHIEE/m PEEAAREE/m [ r, [<3.05m  ESERRE/m ) O iR 2% /m [ Yew | <1.22m
Set 1 -0.1207 3.4958 18/36 -0.9751 0.5538 24/36
Set 2 1.0822 3.0957 24/36 -0.5024 0.5513 34/36
Set 3 3.2913 3.6308 15/36 0.1900 0.4334 36/36
IE 1.4176 3.6958 57/108 -0.4292 0.7036 94/108
A e RS +3.05 <7.32 +1.22 <1.52
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landing for prototype and shrinkage aircrafts
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T E LRSS AR, 4 L AL A I R e Y 9
RGN T 1.5 rad/s, FF A6 7 A AR A IS A 00030
ANBE/NT 0. 15 vad /s, 75 W JC 125 58 AU A2 1% 2 5 T
B S L AR LA b A BT, X iRy B v U A 1
o, AN TEL 6 B, R AE 32 5 1) A5 8% Bl 2 rad/s,
PRI BE Y b S S RCTE & 4 dB LA R s A
B e AU PE B0/ 3R By, ) g J3E i 4 i ] 1
REFFE A N R0 A8 Lrad/s £ 10 50 4)
BpRAL
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4 dB
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Fig.6  Frequency-domain boundary requirement of

altitude to altitude instruction

3.4 FERAEN

R BIAL A5 H AL B TR B AR 0 TR B AR 4R S B AR
BRI & 7 B,

P 7 v 20 i 2k R TR e S TE N 3D SRR R
B A3 FUEN Ry - OXF TR A A, B SRR
B(<lrad/s)N 1dB,#iRiKkF| 2 rad/s B, I {H
BT E R 2 dB R — 2P RS IR

e o . 3.y » Vi . 1=
B, % N SR S e E e ey | I 2493
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Fig.7 Frequency-domain characteristic curves of

roll angle to roll angle instruction

NRBORAAS s T FAEIZE/NT 0.5 rad/s Bf 2y
- 1dB, Z J5 B M TEIHAE 1 rad/s Bf 55| -2 dB,
WE KT 1 rad/s Ja AN FAEER ., @XFFAH A i
B, B AR 0G O, RH AR S SR WS L A AR A
S 4 FORERAR 3G KA 2 BCEH R, DG B AT
BN (0.2 rad/s, - 10°) ., (1.0 rad/s, - 50°)
(1.5rad/s, -70°) , B 7 FEHGE S EL N F/A-
18 WG R TS E RS %
X o

JR BB I TR B AR A0 e P il 4R 58 e A
DAL, 77 A R DR R £ TS R 5 F/A-18 TR
BLIT AL, 108 WY VR Bt o o D) 30 S 58 4l T 7 S AU AL o
4 Lo ALY G 7 AR R R SR A0 A R G B T 2
3 rad/s, JF U 77 A5 A A T S R AR RS I B T 24
0.3 rad/s, H45 HCAIL ) R 6 2 0 A0 AR £ 9 IS W
INTREBIHL o Fh T 4 b B A VR A Sl A 1 S O R
/AN X TR A 4 4 Y Wi I B P, 0 Ah FAIE Sl Y e
AL SE I R TR R R G TR
8D W ALY S IR 7 7 58 R DR AIE X 46 LU HILYR % #1114
PR SHURS B 42 ) RO D AR SR e A A . A TR
o o A U)X IR Y 58 AR A A 98 Y ORI, AN
AE NS /2 46 LU AL M R e g P R 25K . e |
SRR, 46 LB e R 7 A W e ) AR
ANRE/NT 2 vad/s, SUVF 7 A2 A A S0 A0 3O Rl
Il T 0.3 rad/s, 75 WA BE 56 J80 A IR B0 IR BE AN
T B3R o X TR e ity v DU Al B, T 8
IEEHN R M ABSE 2rad/s, E TR KR/NAEE;
MAD IR ALAFERE R 3rad/s, TR K EFE

A,
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3.5 Mimarf A

JRARIHIL i o AL B 00 ) 57 7% X6 00 1) 45 % 45 4>
4D A5 38 AR P il 2R D T 9 TR

(SICAE AN N 22 o RN R A 20 AIUEUR 3
A iy 57 % 101 B ) Ay - DX F g A 5L, b A bh
2y 5 dB, R i FE B3k A FE A% (0. 7 rad/s ) i
Sy -2 dB, 5 0 TG RR 2 SR A R A
FEARAT B B A2 1 10 B i R, DUPRIE &R S
R ARG BE LR o e v B B, MR AL O R
B L L AR, DURIE R G H AR
BELJE iy 1 o () B 1 A0 i 7 A e 5 il A v A B

20
(]} ————=ressmp e S
m | \'\
k=, e | &
& -20} L I N
= —— ! P
BT e e S ' Al
F/A-1 85 it 1
-60 : *
10- 10! 10° 10°
A%/ (rad-s™")
O=——rrrf =
~ 100}
= 4L
Z 0} ———— L
———— HERL
F/A- 18130 Hdh
-300 - : .
o 1o 100 10"

i/ (rad-s™")

PO g {32 B X 00 il 32 %% i 4> By A3 4 4 g 2k
Fig.9 Frequency-domain characteristic curves of

lateral displacement to lateral displacement instruction

NI TR R . QX T AR
Bl AT 3 38 O, A AR i S SR W R TE , 3 B
S5 ZRRHRAR I R H 4 BedH L, RS I v
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R IEA R A TS S RS E Xt T,

J B AIL A A0 1) 432 A% 450 R 1 il 2k 72 0.8 ~
1 rad/s[H]WE A5 88t AH A B ZE U ZE 0.2 ~ 1rad/s
[Fi) s A7 EE 00 o) 57 % v DU 340 B R A 5 T T D 2R
Blo 4 bE BL 7™ A= i {8 % 980 A9 451 % DN 0.4 rad/s
BB T 29 1 vad/s, 7 A A AW SRR
0.7 rad/sHyMB] ¥ 25 2 rad/s, A 1] 52 # F Wi 17
R PE TR i 22 RS S M DL S TR B Wi
RSV AR G, RO 1] 47 % o D) 5 R % o DU s
FETERI DG o H T 48 Lo WL VR B v 7 3 B8 BT R, i
VR R T 1 rad/s B S SRR A1)
M) J37 B PR, Xof A1 B0 2l Y S SE B R . PR, )
16 (37 % 4 U] H S v e A5 BE 0 B SR e 1 A i 48
O 2238 T 4 LU MU i AR /N R . B
S LS 45 R R T, 4 LU AL SOV IR 7 A S
HYHAANBE/N T 1. 5 vad /s, FO 9 7 A2 A A i O 1Y
WRARE/NT 0.2 rad/s, AR I3 Hr &5 2R, Xl [a]
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carrier-based aircraft and landing control specification [ M ].
4 QE i’b Beijing: National Defense Industry Press,2013:5-18 (in Chi-

ARSCHEFE T H DA sh & W R gt b 3 2%
8 B HE AR-40A XF /N RERALC T 2R 6HL) A
. BF5T 45 R I, AR-40A #E U op KL %2 1Y
(B30 FERIAR A1 30 O AR 58 4 ad T /N RAELE B
M RGBT, /N R PR B | s A B )
G S5 UEN B R 3 A AE 25 5 o AR AS SO ST A R
) 2 — /N TR, BRSO o DU AU TR B B

1) SRR AR AL SR UE I /NS TR A I T
WA LR B B Y 2 rad/s s IRAA b 3 A o A
B v 22 4 dB s Fu A A AR R IS R
RPN E E 0.2 rad/s, Ml MW S RIEE E
243 rad/s,

2) e BEAE N, N R ROBL A AR B K T
0.5 rad/s , U@ AEUHT S8 4505 1 2 55 2 2 rad/s 5 @ {EL
b AT YE A 4 dB s Fu R AR A A TS AR
GBI 229 0.2 rad/s B 1 A T84T 8 30 RN
PR B Y 2rad/s,

3) WEAAEN W TR R R R
2rad/s; FuVFAH AR AR S IO 2 AR s R
0.3 rad/s ; F A 4H7 BEAT AR B & & 3 rad/s

4) e 57 F% U] R T A AR
Z 1.5 rad/s; FRVFAR A 7 AR S I00R 1 AR =
F 0. 2rad/s; AW e F N AR T E 1. 5rad/s,
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Analysis of design principle adaptability to automatic carrier
landing system of light plane
ZHAO Rong, WANG Lixin* , XU Wangqiang

(School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract; US military standard AR-40A is a frequently used design principle when the automatic carrier
landing system ( ACLS) is designed. But the principle is mainly aiming at Class IV, such as F/A-18 and
there is no instruction about whether the principle could be adapted in the Class | aircraft. In order to explore
its adaptability of AR-40A to ACLS of Class [ aircraft, the ACLS designs on both a certain airplane and its
shrunk one with a shrinkage ratio of 4 were carried out. A comprehensive simulation about shipboard aircraft,
aircraft carrier and the atmospheric environment was done first, then the most satisfying ACLS design result
was selected, and finally the frequency-domain characteristics of the results were analyzed and compared. The
adaptability of AR-40A to ACLS of Class [ aircraft has been verified. Based on the comparison of frequency-
domain characteristics among prototype aircraft, shrinkage aircraft and F/A-18, the paper proposes some ad-
justment advice of key border requirements, such as the amplitude bandwidth frequency and phase bandwidth
frequency. Meanwhile, the low frequency band and the high frequency band should be categorized when using
the ACLS design for the light plane. The effort may help to expand its application sphere.

Keywords; light plane; automatic carrier landing system ( ACLS) ; AR-40A standard; frequency-domain

characteristics ; carrier landing errors
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filf b, 3 7 T A AT AE 55 #9 A - e -IA -
12 3f ( Visual Auditory Cognitive Psychomotor,
VACP) i) 2 B IR BIE PP AG AT f A 55 1Y 2 3l
TEUR o5 R BE AR S VAL AR e B AR AR L i O T
BARGT b A B T AN [A) AT 55 60 KB 95 35 09 5 5K L (H
w1 AR 2w AE AT, T Hamilton Al
Bierbaum' ™ 42 1 T 3& il T I AT 2 AT 45 9 T A% 1
o7 FF %5 43 ¥ ( Task Analysis Workload , TAWL) ¥4
R, Hosthr Bag 2 & 1 IR 23 B Al VACP £
Al L N0 o T (R YIRS % TR A W S B 2
BE VR BASRTI [F] B A R BT A A 55 A EE Y
IR S AR, LA A A 48 br o bR PP Al 4
RUHR 2 B T PR YR B 48 bR IR AT PE AL T A4 Y T
VB B VAT 5 B3 AS BEAS B DA A 577 R iR T
PEGUA R PE o AN BUAT B T AR 0 T A A5 A
WA BEAR L b [ B b 3 B AT 4T 55

G, AR SCAE I ) £ 53 A 325 60 il |, N2 5
R 7 FH RS A () 5 T A B8 e, A A B
P8, B 1 B R R o R AR R 2 > 4
TREME G 0 AR SR PEAG T AR, 2l T
IATAE S5 kT Sl A I 6 1A i ) - 22 BT 3R 5
1 A G PE AL LAY

B IEAS SCTT W WA RO, LAV [ % 1 &R
GEixX — M BRITE N AE B AT 55 T B, JT Jig st S 4
R, R AR LAl 45 2R S Ve BB, O 32 0L
PSR . B AT PEAS B T 5 AR SCHE Y A A
BT ARAR LA, B0 e A 2 £ o ff 1 A R

1 & &3

Shy Y AR T S 0 I TR Ak A B4 B A
b R S ORUE DAL 485 S 9 o B 1 8 A 1) 3k AE L 4k
1B AT 55 149 AR 70 A Al S0 {880 R e 285, A SOk
T TR £ A 1 R0 22 S RS T B0, 1 E T ] 4%
BRI BE A K 5 T AR B R D 5 Y 5 A e
2 YERE R LR A 0 AR s PP AL 48 A5, 8
T F B A R O -2 R SR ) AR
7 faf PE 45 #5 8Y (workload evaluation model based on
time and multi-resource) , fij FR TMR #5 &Y | 3 %} H
HEAT A A
1.1 FEEERNEE

M A S 47 A A8 B A, AR SCHR T B DR
R P B i S IA) 2 S48 b o AR G far ey fili
FA 7 g fg 2B, I 22 WU o P BLOE LA
AR B, il ) AT SO B SR RN R Bl A
K, Whse 5 2 BE IR 5 B T A 5E (Visual , V) |
W74 ( Auditory, A) K I\l ( Cognitive, C ) 43, 3

BEAE AR £ BRIBOIAE B T B 5 R g 9 i
HARESE A 5, 52 IR & R b s
3l ( Psychomotor, P) A1 5, £ ™ 78 # /E )T B Bt
BRIl VR A B BRI .C 5 B T
T B35 3 PR TAE S5 AT i s A it
PRI 0t , AT L3 gt £ 8 T TR o i AT 55 BAUAT I
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FHERE 2 TAE IR B . DY B e O F 2 %
T EEAE A U IR SR G R A A S AR,
BRI B ROV & P S A e s
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F19 B B AR 970 7 TP 5 e (LA S T o
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M (1) ~ 2 (3) 0T LA B B 000 21 1) %
YL e T ] 453 ] 42 306 BB 194 W U R o 2 22 i 1y
e F, B R A T R4 A SEBR . S M —
A R B | A LG T £ Bl I T A e
B , AR R R T A R Y IR A B B
(i AT A 20 B0 2l 45 T Al R 0 4 3 A
Ao MBI TAE SR A AR, A S5 4
R B R AT
1.3 MR R HIR

PR W5 — A S 1, #TT LA 48 A £
Ve TS T VACP 4 4358 . 48 4F 9 BUTT
A4 A 25 A I8 T, 40 B0 A A NS A ) T
PEAT o A5 3 2 I YE U R B0 il A 55 2 i
K454y VACP e & (W% DifE. A X
H AR R SR SR AR 2 (i
SR TE (WA 0) I (TR AE 0.42) (rp (J{HO. 83)
B (R 1.25)4 NEELg . Mg RN 2 Bk .

£1 VACPirgExR"’
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Workload evaluation model based on occupation of
time and multi-resource
TIAN Shujie""*, WANG Bo" ", WANG Li', XU Dan’

(1. National Key Laboratory of Human Factors Engineering, China Astronaut Research and Training Center, Beijing 100094, China;

2. Department of Industrial Design, Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract: To measure and evaluate the astronauts’ workload of on-orbit maintenance, based on timeline
analysis and multi-resource theory, the subjective and objective comprehensive evaluation of the workload was
carried out by using two dimensions of “indirect acquisition value of the resource demand occupancy rate” and
“direct measurement value of the occupied time”. A workload evaluation model based on dynamic time scene
and time resource occupancy was put forward. In order to verify the effectiveness of the proposed model, the
maintenance experiment of the liquid circuit subsystem, as a typical on-orbit maintenance task, was estab-
lished. Testees were recruited to obtain the subjective workload questionnaires, maintenance videos were ac-
quired, and the occupation time of therbligs was measured. The results reveal that the workload values of the
proposed model have good agreement and significant correlation with subjective workload evaluation values.
Hence the effectiveness of the workload evaluation model is validated.

Keywords: on-orbit maintenance ; multi-resource theory; timeline analysis; workload; evaluation model
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Abstract; Aimed at ballistic missile, a strapdown inertial navigation system/celestial navigation system/
radar altimeter ( SINS/CNS/RA) integrated method was proposed. Since the velocity and position errors’ di-
vergent problem of SINS can not be fundamentally solved by conventional SINS/star tracker integrated method,
altitude intercept between calculated sea level elevation and observed sea level elevation which was measured
by RA is introduced and total differential equation can be deduced. The four-dimensional observation model
combining altitude intercept with attitude angle errors and the state model of SINS error equation are estab-
lished by using extend Kalman filter ( EKF) based on midcourse phase navigation. The simulation results
manifest that when SINS has an inertial precision grade, star tracker has measurement precision of 10”, and

’ flight, the velocity error of reentry point is less than

RA has measurement precision of 50 m, after 1810 s
1 m/s and the circular error probability ( CEP) is 1.2 km, with a 76. 1% decrease of velocity error and
65. 0% decrease of position error compared with conventional SINS/CNS method.
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Lagrangian time auto-correlation of strain-rate tensor in channel turbulence
BAO Fujie', FANG Le™*

(1. School of Energy and Power Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China;

2. Ecole Centrale de Pékin, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract; It is confirmed that the dimensionless time for evolution of velocity gradient tensor ( VGT) is
local Kolmogorov time scale in homogeneous isotropic turbulence. The channel flow at Reynolds number 7000
was calculated using large-eddy simulation in this paper. The flow field was divided into different regions ac-
cording to the size of the dimensionless distance to the wall and the auto-correlation functions of different re-
gions were normalized by local Kolmogorov time scale. The decline curves of auto-correlation functions in dif-
ferent regions were found not really the same. In logarithmic layer, the decline curves of auto-correlation func-
tions in different regions almost overlapped, while the similar phenomenon did not exist in viscous bottom layer
near the wall and buffer layer. The results show that local Kolmogorov time scale is not the universal dimen-
sionless time of evolution of VGT in channel flow.

Keywords: turbulence; channel flow; large-eddy simulation; strain-rate tensor; Lagrangian auto-correla-
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Table 2 Radar parameter setting

28 Bl
oA I EYAR 100
KRR 25/ dB 42
B K R M 25/ dB 42
WIRIEEHH/ (kg m> - s> - K™") 1.38 x10°%
P S IR 7 2/ K 290
F LA 98/ MHz 5
I 75 2 ¥/ dB 3
R KE/dB 5
e/ IN AT ARG I A W 1L/ dB 20

\
210X " A
\\ /
240°™

270

gpe 150 km
1200 e 60°
o 100km ™
Nelo S0 km. N300

0=

‘j‘
/33{J°

3 o

—300°
—-- KHUSRREEA  — A

B 10 IR RATARA T B9 E s 4R 2 [
Fig. 10 Radar detection range under normal flight conditions
T RALSE BRI B Y, X R A Ik AT BEARI L BR
ERE EHAR, AL T a5

2) AT TR /R K PRI

A T P8 A 1y B2 B B L T A%
PR D A A e T — R A
WeHLAHF FERY 2 ~ 5 1% @ T e h A H0 T4 R &K 47
ATy R, AT R e I B B TROBIL A B B 1
Ao 22 s QIR AT A E T ol # ik %) 10 dB
b ;@28 EH A A DT REw AR Tl
BOR s &% 18 b 27 BE B A BR 1

HARB B INER 3 PR o

I TIPS T a0 6 0% B8 B B TRLG 2 e
ZERERIRR G o P LD g TR B TRLON o B e
— Al A A, RS B B RN T I 5 B Y

BIR LA, <Ry BT LB B KL 3 0 i R
HBEAT B T 0 B R A B R 2R, T
PoT7 32 2 M I il 4

S I EAS /N e B V<R 7 SR el RS I S

RCS S VI A 56, RO AE T 015 5 19 4 o A1 s 7
T, AR BV LR s B . B 12 S E T
TPRAS T A 8 I 3 AR A
R A DY), 75 38 BRI ) e AR
s i 46 0ok 2 30 ke AP o LA A 1) 3 B2 )
ISR P AT R T I R 9 T S Y e s o
HIES R0 W12 R, B DM R &k
RN BT TROL A 52 P i A8 B B, 3 R JC ik
TEH PRI R R F B, LR BT % 4
®3 FHEESHRE
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Influence of self-defense jamming of stealth aircraft on
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Abstract: Aimed at the problem that it is difficult to evaluate radar detection performance when detecting
stealth aircraft under the condition of self-defense jamming, a self-defense jamming model of stealth aircraft
based on spiral flying was proposed. After aircraft susceptivity analysis, trajectory parameter setting and coor-
dinate system conversion, attitude angle to the line of sight of aircraft was calculated. Then combined with all
airspace static RCS data of stealth aircraft, the time-varying dynamic RCS series was simulated. According to
detection range equation of radar, the change results of radar detection range were obtained under the normal
flight conditions and self-defense jamming conditions of aircraft, and the instantaneous detection probabilities
of radar were compared and studied utilizing detection probability formula of radar under two kinds of aircraft
conditions. The results show that self-defense jamming of stealth aircraft can reduce detection range and detec-
tion probability, and decline radar detection performance, so the certain reference value is offered to accumu-
late the electronic warfare experience for both sides at war.
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Fig.8 Time historiy curves of flight state and control variables of approach climb
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Assessment of go-around climb gradient for civil aircraft
based on digital virtual flight
TU Zhangjie', WANG Lixin> ", CHEN Junping’

(1. Large Aircraft Advanced Training Center, Beijing University of Aeronautics and Astronautics, Beijing 100083, China;

2. School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract; The climb gradient of the aircraft reflects its ability of flying over the ground barrier to a safe
altitude. To ensure safety of civil aircraft when going around, airworthiness regulations provide that the go-
around climb gradient should meet certain numerical requirements. According to provisions of airworthiness
regulations on go-around procedure and go-around climb gradient of civil aircraft, an airworthiness compliance
assessment method of go-around climb gradient was proposed based on digital virtual flight. The task digitized
model of go-around and pilot control model were established based on the airworthiness regulations as well as
the characteristics of pilot control. Then the flight dynamics model of a certain domestic turbojet aircraft was
established, which eventually constituted digital virtual flight simulation system for go-around task. The climb
gradient evaluations of landing climb and approach climb were completed by flight simulation. Compared with
the real flight test results, the evaluation errors are less than 10% , which verifies the applicability and accura-
cy of the method. This method can be applied to the design of civil aircraft, so as to provide support for deter-
mining the airworthiness compliance of go-around climb performance and the maximum landing weight of air-
craft.
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task digitized model; pilot control model
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Coordinate rotation transformation method based on ternary angle
MIAO Jisong, SHAO Qiongling, REN Yuan"

(Equipment Academy, Beijing 101416, China)

Abstract: Quaternion and Euler angle are used to describe coordinate transformation. FEuler angle is
characterized by three-time rotation and three parameters, and there are 12 kinds of rotation order. The char-
acteristics of the quaternion are described by one rotation and four parameters. Using Euler angle is easy to
cause gimbal lock phenomenon. Although it can avoid gimbal lock phenomenon, quaternion is more than Euler
angles with one dimension and 33% amount of data. It may be illegal due to the accumulation of rounding er-
ror of floating point. To avoid the defects of the above methods, a new coordinate transformation method was
proposed and two new concepts of deflection-vector axis and deflection-vector angle were introduced. The coor-
dinate rotation transformation matrix based on the ternary angle was strictly deduced. Compared with the Euler
rotation transformation, this method needs less rotation and avoids gimbal lock phenomenon; compared with
the quaternion, it needs less parameters and is easy to understand. This method is more convenient for the de-
scription of the compound rotation. The proposed method provides more convenient mathematical means for the
design and analysis of attitude transformation in related fields, such as inertial navigation and rotation modula-
tion.

Keywords: quaternion; Euler angle; ternary angle; coordinate transformation; deflection-vector axis;

deflection-vector angle
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magnesium alloy
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1.2 SA#MRFERERE

PR e 1R 3 0 7 W U BT DS b R R 4
FABRAFR 638 T Ff ik 2k ik 17, LA143 £
B e L E AR 4300 °C x4h 93 51EIE Kk
AhFR, BRI A 260 C B 0.5 mm/s,
FEEEL R 69 1, SR FH /K Jk 7 B 10 ¥ 700 0 5% TR Al 2L
HEAT TR o PO H i AE AR 2 H BEL 6] 5 B R
HEAT BAATF ORI 1 h,
1.3 #Ehtid e

K JH Axio imager. M2 m Y& 2% i f# 55 Fl Phe-
nom ProX FIFI i B B WL £E & & A4 BB Wi gl 2L
TR 2R S 20 S R AR ' B 2 e b S ik
TN R R RS (R HNO,: C,H,OH =4:96) ,
JE BT R 5 s,

£ D2 phaser % X- 2k { 2 fi7 S L (A58,
JIH L 40 mA i B R 40 KV, =R ) XA A M
BT YIAE ST

R LA K 56 45 I8 GB/T 228, 1—2010""
1£ INSTRON 5565-5 kN Hi, T J7 GEil ¥ WL b #E 17,
PLAPEE R 1 mm/min, 825 5 H A& 59 BLAR AR 4
1R, D RIREEINME , d NIREEN AR, L hist
FERJE o R RRREJRE Ly il FEARBE , Fy Ry 45
F8 8 7 T

K HVS-1000 B B 31 1 52 &5 44 6
TR

14

1/
Bq\_

|
|
1

T
L=10D+150

b) Fr s
@)% B3 s mm

K1 YAL, /Mg-14Li-3A1 & & bR K RE R S
Fig. 1 Geometry of tensile specimens of YAl /

Mg-14Li-3 Al composites
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Fig.2 Relationships between extrusion pressure and
extrusion time of Mg-14Li-3Al alloy and YA, /

Mg-14Li-3Al composite with volume fraction of 1%
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Fig.3 SEM photographs of as-cast and as-extruded YAL, /

Mg-14Li-3Al composites with volume fraction of 1%
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Mg-14Li-3Al composites with volume fraction of 1%
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Mg-14Li-3 Al composites with volume fraction of 1%
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Effect of hot extrusion on structure and properties of
YAl,,/Mg-14Li-3Al composites

QIU Xiangru', WU Guoging'* , PAN Yingcai', WANG Ganggang’, GE Daliang’

(1. School of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, China;
2. Linyi High-Tech Development Zone Shuanghang Mat. Sci. & Tech. Co., Ltd., Linyi 276000, China;
3. Jiangsu Limei Aero-material Technology Co. , Ltd. , Wuxi 214161, China)

Abstract: YA, /Mg-14Li-3Al composites with different volume fraction were fabricated by stir casting,
and then the as-cast ingots were extruded as composite thin-walled tubes with the defined experimental parame-
ters. Effects of hot extrusion deformation on microstructure and mechanical properties of YAl, /Mg-14Li-3Al
composites were investigated by optical microscope, scanning electronic microscope, tensile tests and so on.
The results show that hot extrusion deformation can effectively improve the YAL, distribution and the mechani-
cal properties of the composites. In addition, the grains of matrix are significantly refined after hot extrusion.
For as-extruded YAl, /Mg-14Li-3 Al composites with volume fraction of 1% , compared with as-cast condition,
the tensile strength and the yield strength are both improved by over 60% , and the ductility is improved. In
the process of hot extrusion, the extrusion pressure peak of the composite is improved slightly compared with
Mg-14Li-3Al alloy, and the time of the peak pressure of the composite lags behind the alloy.
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Table 1 Comparison of tracking results among 8 tracking algorithms on 10 videos

AR TLD MIL ASLA cT DFT MTT DLT NS R BT
Singer2 3.0( -) 3.3(169.1) 3.6(174.8) 2.7(182.3) 57.9(21.8) 3.6(209.7) 3.6(172.5) 96.5(10.9)
Suv 89.7( —) 14.2(73.4) 57.9(74.8) 15.1(84.6) 5.2(111.4) 53(180.7)  82.5(19.8) 99.7(3.4)
Freemand 22.3( =) 2.1(62.1)  16.6(70.8) 0.4(132.6) 20.1(57.5) 15.9(23.6) 15.9(44.9) 75.3(9.4)
Boy 89.0(4.5) 32.1(28.0) 44(106.2)  38.4(42.8) 48.3(106.3) 51.2(12.8) 100(2.1) 100(2.4)
Card 80.7( -) 28.1(53.8) 100(1.9) 2.0(87.6)  24.9(61.9) 29.6(22.3) 100(2.4) 100(2.4)
FleetFace 54(41.2) 50.2(63.1) 73.1(32.0) 55.5(58.4) 61.1(68.0) 57.1(69.1) 64.1(27.6) 72(20.6)
Trellis 49.2( -) 12.3(71.5) 85.6(8.1)  19.5(41.7) 52.6(44.9) 9.3(68.8)  32.9(82.0) 77.9(12.7)
Tiger2 29.0( -) 44.4(27.2) 14.5(85.1) 36.7(28.2) 81.6(12.2) 26.6(48.8) 24.1(64.9) 75.1(21.1)
Basketball 2.5(-) 28.7(106.3) 54.2(82.7) 25.9(89.1) 71.6(18.0) 26.8(106.8) 49.7(12.1) 81.2(22.5)
MountainBike ~ 31.6( -=) 100(7.8) 92.5(8.8)  25.9(189.8) 35.1(155.1) 100(7.1) 84.2(14.1)  100(12.1)
S {H 45.1( -) 31.5(66.2) 54.2(64.5) 22.2(93.7) 45.8(65.7) 37.3(75.0) 55.7(44.2) 87.8(11.8)
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Table 2 Comparison of average tracking speed rate among 8 tracking algorithms
PRER S 5 TLD MIL ASLA cT DFT MTT DLT AR ICET
SR B R/ (] - s ) 21.74 28.06 7.48 38.76 11.04 0.99 16.51 16.51
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Robust visual tracking based on deep sparse learning
WANG Xin, HOU Zhiqgiang* , YU Wangsheng, DAI Bo, JIN Zefenfen

(Information and Navigation College, Air Force Engineering University, Xi’ an 710077, China)

Abstract: In visual tracking, the efficient and robust feature representation plays an important role in
tracking performance in complicated environment. Therefore, a deep sparse neural network model which can
extract more intrinsic and abstract features was proposed. Meanwhile, the complex and time-consuming pre-
training process was avoided by using this model. During online tracking, the method of data augmentation was
employed in the single positive sample to balance the quantities of positive and negative samples, which can
improve the stability of the model. The local confidence maps were generated through dense sampling search to
overcome the phenomenon of sampling particle drift. In order to improve the robusiness of the model, several
corresponding strategies of updating model parameters and searching area are proposed respectively. Extensive
experimental results indicate the effectiveness and robustness of the proposed algorithm in challenging environ-
ment compared with state-of-the-art tracking algorithms. The problem of tracking drift is alleviated significantly
and the tracking speed is fast.

Keywords; visual tracking; deep learning; deep sparse neural network ; sparse autoencoders; local con-

fidence maps
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Variable cycle engine performance seeking control
based on SQCQP algorithm
NIE Youwei, LI Qiuhong”, WANG Yuan, GU Shuwen

( Jiangsu Province Key Laboratory of Aerospace Power System, College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to meet the demands of the variable cycle engine ( VCE) performance seeking control
(PSC), a new PSC method based on the sequential quadratically constrained quadratic programming ( SQC-
QP) algorithm was proposed. The sub-problem of the quadratically constrained quadratic programming ( QC-
QP) was changed to fitness function by penalty function, and an improved differential evolution (IDE) algo-
rithm was proposed to solve the QCQP sub-problem and to get the global optimal searching direction. Com-
pared with the widely-used sequential quadratic programming ( SQP) algorithm, the improved differential
evolution-sequential quadratically constrained quadratic programming (IDE-SQCQP) algorithm can find a bet-
ter solution by less iterations. The IDE-SQCQP algorithm is applied to performance seeking control of the vari-
able cycle engine. The simulation results show that, in the maximum thrust mode, IDE-SQCQP algorithm
takes 16.81% less time than SQP while thrust is enhanced by 21.50% , and in the minimum fuel-consump-
tion mode, it takes 14.90% less time than SQP algorithm while fuel-consumption is dropped by 31.03% . The
algorithm achieves the goal of proposal.
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Fig.1 Schematic of positions of assembly and material storage on aircraft moving assembly line
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Optimization of aircraft moving assembly line scheduling
problem considering material delivery
HU Xinming, LU Zhigiang’
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: This paper abstracted the scheduling of assembly process as a resource-constrained project
scheduling problem in the background of aircraft moving assembly line, and decisions about material delivery
and the storage of line-side material were introduced considering the capabilities, constraints and other practi-
cal factors. An integrating mathematical model with the objective of minimizing the makespan was established.
A heuristic algorithm was proposed based on genetic algorithm framework, combining with solution generation
algorithm and local optimization search algorithm. With the global searching advantages of genetic algorithm, a
joint decision of start time, material delivery time and material storage position in line-side space for each job
was made taking into account job sequence, resource constraints, delivery capability, line-side space and oth-
er factors through SCRDS algorithm. On this basis, a local optimization algorithm aiming at adjusting line-side
material positions between two jobs was proposed to re-optimize the start time and material delivery time of
jobs, which decreases the project duration further. Numerical experiments were carried out by using a standard
example library and the results proved the validity of the model and algorithm.

Keywords: aircraft moving assembly line; material delivery; genetic algorithm; SCRDS algorithm ; local

optimization
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A calculation method for temperature control orifice of ram air turbine pump
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Deformation behavior of a bent tube based on free expansion
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Separation flow and blade dynamic response characteristic of compressor at high attack angle
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Study of supersonic flow field control mechanism with micro jet

- LIU Pingchao, LIU Yanming, CHEN Sicheng, QIN Yang
Journal of Beijing University of Aeronautics and Astronautics 2017 Vol. 43 No. 8 (Sum 294)

Health state prediction technique for aircraft wing based on MEMD and ELM
- CUI Jianguo, XU Lingyu, YU Mingyue, JIANG Liying, WANG Jinglin, LIN Zeli
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- ZHANG Ying, WANG Yun, XUE Pei
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Data association algorithm for unequal length sequence based on multiple model
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Reliability life prediction of smart meter based on multi-stress degradation model
- ZHANG Jingyuan, HE Yuzhu, CUI Weijia
Static aeroelastic characteristics analysis of high-aspect-ratio wing for hydrogen-powered UAV
- HAO Shuai, MA Tielin, GAN Wenbiao, LI Gen
Mechanical and dynamic characteristics of bearing with looseness on high-speed flexible rotor
+ YU Huan, MA Yanhong, XIAO Sen, HONG Jie
Transient communication signal detection under non-Gaussian noise based on improved HHT
- GUO Xiaotao, WANG Xing, ZHOU Dongqing, ZHANG Ying
Novel guidance law accounting for dynamics of missile autopilot
- ZHANG Kai, YANG Suochang, ZHANG Kuanqiao, ZHANG Yongwei, CHEN Peng
Global sensitivity analysis under mixed uncertainty based on possibilistic moments
- CHENG Kai, LYU Zhenzhou, SHI Yan

Journal of Beijing University of Aeronautics and Astronautics 2017 Vol. 43 No. 9 ( Sum 295)

Resilience-based component importance and recovery strategy for system-of-systems
- PAN Xing, JIANG Zhuo, YANG Yanjing
Research on transient evolvement and modeling method of cavity with rotating orifices
- DING Shuiting, PU Junyu, QIU Tian, YU Hang
Frequent reset suppression algorithm of digital phase ramp in fiber optic gyroscope
- SONG Ningfang, LIU Pengcheng, PAN Xiong, WANG Xiaxiao, ZHANG Shaobo
Adaptive grasping strategy of robot based on Gaussian process
- CHEN Youdong, GUO Jiaxin, TAO Yong
A multi-stage approach based on interactive clues driven for design pattern identification
- XIAO Zhuoyu, HE Pei, YU Bo
Characteristics of atmospheric density at 38°N in near space and its modeling technique
- XIAO Cunying, HU Xiong, YANG Junfeng, YAN Zhaoai, LIU Tao, CHENG Xuan
Sputterlng model of SiO, for low energy Ar* and Xe® bombardment
. . - ZHANG Jianhua, XIA Yong, DING Li, SHANG Shengfei
Multi-classification spacecraft electrical signal identification method based on random forest
- LAN Wei, JIA Suling, SONG Shimin, LI Ke
Performance simulation of a 76 km simulated high-altitude test system for liquid attitude-control engines
- WEI Qiang, LIANG Guozhu
Research on deception jammer against monopulse radar based on compressed sensing
- WANG Caiyun, HE Zhiyong, GONG Jun
Synchronization optimization method of adaptive frequency-locked loop without DC component interference
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Magnetic dipole target tracking based on recursive update Kalman filter
- WU Yuanfu, SUN Yue
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- FAN Yu, YAN Liang, ZHU Wuxuan, BAI Guangzhou
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- ZHANG Qi, LI Weiping, WANG Xinkun, FENG Jianbo, LIU Huicong, ZHU Liqun
Multi-fault fuzzy diagnosis for complicated system based on grey theory
- ZHANG Tao, WANG Jinbo, ZHANG Tao, WANG Jianmin
Ship object detection in remote sensing images using convolutional neural networks
- HUANG Jie, JIANG Zhiguo, ZHANG Haopeng, YAO Yuan
Control characteristics analysis of split rudder of elastic forward swept wing
- MA Binlin, SU Xinbing, FENG Haoyang, WANG Ning, ZHANG Yaguang
Precise docking technology in full-automatic quick hitch coupling device
- TANG Zhidong, YUN Chao
Short-term conflict detection algorithm for free flight in low-altitude airspace
- LIU Yang, XIANG Jinwu, LUO Zhangping, JIN Wanzeng
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Detection of welding crack in blisk blade based on ultrasonic phased array
e e e e e e e e e e e e - MA Liyin, LI Yang, ZHOU Zhenggan
Detection of skin desoldering defect in Ti-alloy honeycomb using linear frequency modulated infrared imaging
- FAN Jin, ZHAO Hanxue, LI Gen, ZHOU Zhenggan
Numerical algorithm for POCET optimal phase search
- ZHANG Meijun, KOU Yanhong
Emergency strategy operation optimization for atmosphere environment control system in space station
- CHEN Yunpeng, PANG Liping, YIN Yongli, LI Guoxiang, WANG Jun
Characterization on axial thermal conductivity of carbon fiber and its influence factors
- WANG Tingting, GU Yizhuo, WANG Shaokai, LI Min, FANG Zenong, ZHANG Zuoguang
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Review on design method of electro-hydrostatic actuator
- FU Yongling, HAN Xu, YANG Rongrong, QI Haitao, FU Jian
Design of hybrid ultrasonic Irequen(y pulsed GMAW power source
Y - WANG Qiang, QI Bojin, WANG Yipeng, ZHENG Minxin
Autonomous reconfiguration control method for multi-UAV formation based on RQPSO-DMPC
- ZHOU Shaolei, KANG Yuhang, SHI Xianjun, DAI Shaowu, ZHOU Chao
Throughput optimization for an imperfect production system with queue time constraints
- ZHOU Binghai, LIU Yuwang
Time-to-go estimation for guidance laws based on velocity prediction
- ZHANG Youan, LIANG Yong, LIU Jingmao, SUN Yumei
Test analysis for ultrasonic assisted friction stir welding of aircraft skin aluminium alloy
- YANG Kunyu, HE Diqiu
Push-forward/pull-backward trim for helicopter based on hybrid genetic algorithm
- WANG Wei, LIU Chun, LI Dongsheng
Transmission gear vibration mechanism and modification method for vibration and noise reduction
- YUE Huijun, ZHANG Yao, LI Hongbiao, ZHANG Jing, SHAN Hongbo
Kinematic analysis and workspace optimization of a novel 2-2PRUR parallel mechanism
- LI Dian, GUO Sheng, HUANG Guanyu, ZHAO Fuqun
Effects of canopy’s air permeability on parafoil aerodynamic performance
- WANG Longfang, HE Weiliang, WANG Shichao
Spacecraft forced fly-around formation design and control
- ZHANG Ran, YIN Jianfeng, HAN Chao
A passive location algorlthm based on TDOA and FDOA of dual-satellite in the condition of unfiled rank
N - ZHOU Longjian, LUO Jingqing
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- YUAN Ye, CHEN Renliang, LI Pan, LU Ke
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- ZHANG Shen, WANG Qing, DONG Chaoyang, HOU Yanze
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- YANG Jianlong, LIU Meng, A Rong
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- FU Xiaolong, BAI Weixiong, LI Xin, YUAN Hui, CHEN jinjin
Online condition prediction of avionic devices based on sparse kernel incremental extreme learning machine
- ZHANG Wei, XU Aiqiang, GAO Mingzhe
Design and analysis of an integrated leg-arm quadruped robot
- WANG Siyuan, TANG Ling, WANG Yaobing, CHEN Jiawei, XU Kun, DING Xilun
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- LIU Haoqgiang, ZHAO Hongbo, FENG Wenquan
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- LIU Jiajia, ZHENG Mengzong, PAN Tianyu, LI Qiushi
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- SHI Yikun, ZHU Yu, CHEN Zhitong
Multi-aspect SAR image fusion method based on wavelet transform
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Aireraft predictor-corrector guidance based on online constraint limit enforcement
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Adaptive cooperative control for electromagnetic spacecraft formation flight position tracking
- LIAN Kefei, DONG Yunfeng
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Anti-AM jamming performance analysis of FM Doppler fuze
Radar state transfer estimation method based on HMM

- CHEN Weigao, JIA Xin, ZHU Weigang, TANG Xiaojing

Journal of Beijing University of Aeronautics and Astronautics 2017 Vol. 43 No. 11 (Sum 297)
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Measurement of bubble velocity in air-liquid two-phase flow based on electromagnetic technique and cross correlation

- ZHAO Qian, YIN Wuliang, CHEN Guang
Gas concentration measurement method based on WMS main peak spectrum fitting
- YANG Yang, LIU Chang, XU Lijun
Reconstruction of particle size distribution and optical constant based on time-resolved information
- REN Yatao, QI Hong, ZHANG Xiaoluo, RUAN Liming
Inverse estimation of geometric parameters of aluminum matrix microscale structure grating
- SUN Shuangcheng, QI Hong, SUN Jianping, RUAN Shiting, LYU Zhongyuan, RUAN Liming
Characterization of ray sampling for flame radiation in light field imaging
- LIU Yudong, XU Chuanlong, SUN Jun, ZHANG Biao, WANG Shimin
Data acquisition instrument based on Lamb wave gas sensor
- HUANG Yangyang, WANG Baoliang, JI Haifeng, HUANG Zhiyao, LI Haiqing
Research and improvement on logarithmic calibration method of hot-wire probe
- DU Yufeng, LIN Jun, MA Husheng, XIONG Neng
Study on condensation in sonic nozzle based on experimental condensation apparatus
- WANG Chao, LIN Daxuan, DING Hongbing, WANG Gang, AN Haijiao
Distribution characteristics of spanwise vortex of vortex wave field in channel flow
- CHEN Bin, LIU Ge, JIN Xing, DENG Yangqin
Analysis of gas-liquid two-phase flow characteristics based on double coupled Duffing oscillator
- LI Hongwei, SU Quan, SUN Bin, ZHOU Yunlong
Optimization of air supply for bridge load air conditioning based on aircraft cabin air quality
- LIN Jiaquan, LI Wanwan, WANG Ruiting, MA Min, YANG Jianzhong
Investigation of behaviour of particle impact on material by impinging jet
- YAO Jun, ZENG Zihua, ZHOU Fang, DONG Shigang, ZHAO Yanlin, LI Ning
Flow pattern identification method of gas-liquid two-phase flow in ductule based on new C*D
- SHENG Bixia, JI Haifeng, WANG Baoliang, HUANG Zhiyao, LI Haiqing
Application of K-means clustering in flow pattern identification of CCERT system
- LI Kaifeng, WANG Baoliang, HUANG Zhiyao, JI Haifeng, LI Haiqing
Study on properties of huge waves in churn flow
- WANG Ke, YE Jing, BAI Bofeng
Feasibility analysis of WDPR support cone model application in hypersonic wind tunnel
- HU Zhenghong, PENG Miaojiao, JI Yangfeng, LIU Ting, LIN Qi, WANG Xiaoguang
Effect of injection on starting characteristics of hypersonic inlet
+eceeeeee JIN Yichao, YAN Chao, LIN Boxi
Effects of lateral wind on aerodynamic force of a flapping wing
- MOU Xiaolei, XU Na
Compressed sensing application to electrical capacitance tomography
- ZHANG Lifeng
Reconstruction method of three-dimensional particle field based on focused light field imaging
- CAO Lixia, ZHANG Biao, SONG Xianglei, XU Chuanlong, WANG Shimin
Magnetic induction tomography system with multi-excitation frequency mode
- WANG Ye, TAN Chao, DONG Feng
Electrical capacitance tomography system design based on industrial bus standard
- XU Kang, TAN Chao, WU Hao, DONG Feng
Visible measurement of gas-liquid two-phase flow in aircraft engine
- ZHAO Yu, YUE Shihong, ZHANG Yangyang, WANG Huaxiang
Measurement of phase holdup in gas-liquid-solid three-phase flow based on CCERT and acoustic emission
- ZHANG Kai, HU Dongfang, WANG Baoliang, JI Haifeng, HUANG Zhiyao, LI Haiqing

Journal of Beijing University of Aeronautics and Astronautics 2017 Vol. 43 No. 12 (Sum 298)

Comparison of real-time anti-jamming transmission for avionics AFDX and AVB
- ZHAO Lin, HE Feng, XIONG Huagang
Distribution method of jamming resource based on IFS and IPSO algorithm
- WU Hua, SHI Zhongya, SHEN Wendi, CHEN You, CHENG Siyi
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Direct kinematics of a spatial parallel mechanism based on conformal geometric algebra
- HUANG Xiguang, HUANG Xu
Aircraft tire-water film-pavement interaction on wet pavement in landing
- CAI Jing, LI Yue, ZONG Yiming, WANG Yongfan
Distributed H_ control for hierarchical networked control system
- XIE Ronghua, FAN Weihua, CHEN Qingwei
An 1mpr0ved method for third-order WENO-Z scheme
- XU Weizheng, KONG Xiangshao, ZHENG Cheng, WU Weiguo
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- QIN Haichao, YAN Zhaowen, SU Donglin, ZHANG Wei
Brittle fatigue damage model including initial damage and model verification
- SUN Jie, LI Min, SUN Bin
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e . - ZHOU Liang, LI Qingmin, PENG Yingwu, LI Hua
Airship control based on Q-Learning algorithm and neural network
- NIE Chunyu, ZHU Ming, ZHENG Zewei, WU Zhe
Analysis method for hybrid uncertainty of risk considering distribntion parameters dependency
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Real-time and robust object tracking method in frequency domain space
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- XIONG Ying, CHEN Junyan, HE Feng, XIONG Huagang, LIU Cheng
Modeling and analysis of superfluid quantum interference gyro driven by heat
- ZHAO Yulong, SHEN Huairong, REN Yuan
Influence of rotating speed variation on aerodynamic characteristics for counter rotating fan
- SUN Wenlong, FANG Xiangjun
Analysis of design principle adaptability to automatic carrier landing system of light plane
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- HU Xinming, LU Zhiqiang
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