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Abstract: Because the aerodynamic forces and moments not only depends on the flight state parameters, such as instantaneous angle of attack, angle of slip, and Euler
angles, but also relates to the time cumulative effect of these flight state parameters, therefore, it is unsuitable to model unsteady aerodynamics for modern aircrafts with
high agility by traditional linear superposition theory. In order to investigate the applicability of higher order aerodynamic model on simulation of hysteresis effects,
unsteady time histories of aerodynamics for NACA0012 associated with single freedom of forced motions, plunging and pitching, and coupled of plunging and pitching
motion at transonic condition have been investigated computationally in this paper. Then effects of various aerodynamic derivatives on aerodynamic model have been
discussed based on Etkin aerodynamic model. Final results indicate that unsteady aerodynamics in the forced single or coupled motions could be accurately regenerated
if Etkin model were expanded to the second order derivative of angle of attack with respect to time.

Key Words:Transonic;Aerodynamic derivative;Aerodynamic model; Plunging;Pitching; Coupled motion
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BE AR RTEILI 2 H R e R B F RN, AXETRANSHIZ, R EENME
IR R DA, BEEBHNEIRT E, WEETABA N IEIRESERD AT 7 HERD A
EZBAENE, ATEMRANRE RIS TEH DT TRASHTHAELLE, BT @SB E. fthEm
Pareto BN 2. Z 2B FHRNE MR R HHAITHRIED T ARKAP  AXXKANKMEITE
AR BRI RS KR LR EEFRT, BEEARSNITERE, F2HXPrRFOMBIF M E £
B ERIRITSHRNPrRFOMBNEMELENS IR HFIHINREFE AT A JEER R RITEZK,
BiREF RN PrAYR MR FOMBI MK,

KPR LA MEREE TR ER S A BRIEEEE; SHEUBME DT

Abstract: In order to study the influence of different design parameters of coaxial rotors on hovering performance, RANS equation,
adaptive Cartesian grid technology and SRMS method were used to simulate a coaxial rigid rotors hovering flow field of an unmanned
helicopter. Then, according to the giving rule, the rotor design parameters with greater influence were changed to calculate and analyze
the hovering performance under different parameters. The influence relationship of single and multiple parameters on the hovering
performance was analyzed by trend diagram, surface diagram and Pareto diagram, and sensitivity analysis was conducted. The results
show that the numerical method adopted in this paper can well simulate the hovering flow field of the coaxial rigid rotors and has high
computational accuracy. The influence of each parameter on Pr and FOM show a monotonic trend. The influence of rotor design
parameters on Prand FOM from high to low rank are rotor radius, twist angle, rotate speed and blade chord length, and the influence of
rotor radius on Pr is greater than that on FOM.

Key Words:Coaxial rigid rotors; SRMS;Hovering performance; Sensitivity analysis.
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Abstract: In order to ensure the safety of helicopter structure in the whole life cycle, the strength analysis and calculation need to adopt different coefficients. This

research studies the background, concept and application requirements of each coefficient which not only help designers to choose reasonable coefficients, but also

assist designers to quickly grasp relevant analysis capabilities. This study sorting the background, concept and use requirements of each coefficient, which means to help

designers deepen their understanding of each coefficient, quickly select and use reasonable coefficients. As there are many factors involved, this study will be further

improved in the follow-up design practice.
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Abstract: In this paper, the method of track control and the design of navigation control law are introduced firstly, and then the influence of wind field on track is studied

based on the designed navigation control. On the basis of plane navigation, the influence of wind field on the track is studied, and then the track correction technology

is used to improve the navigation accuracy.Finally, the application of Kalman filter in the navigation system is deeply discussed.

Key words:Track control; Navigation; Wind field estimation; Track correction; Kalman filter
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—— é — ’& 2 é‘a Abstract: The country's rapid economic development has coincided with a growing demand for electricity, which has led to the expansion of power systems and
o ’& I E ll‘ TN u A Y HIJ ) = —' i ? transmission lines that now span hundreds of kilometers. Such a huge transport system contains many basic components, which must be inspected regularly to ensure
the safe and reliable operation of the whole system. If manual inspection is adopted, the time cost and economic cost are very high. Therefore, UAV inspection is

h ey introduced to replace manual inspection. During the UAV inspection, pictures are taken and sent back to the workstation. The staff uses traditional image processing,
E “L ’ n machine learning or deep learning algorithm to detect defects of basic components. Among all the components of a transmission line, insulators are a very important

part, which can keep the electromechanical stress unchanged in the complex natural and physical environment of the transmission line system. Therefore, UAV

inspection requires regular inspection and maintenance of insulator components.
In this paper, a cascade object detection framework is designed based on YOLOV5 model. The cascade target detection framework can realize the function of insulator
defect detection. The first-level target detection model conducts target detection on the original drawing, detects all insulator targets in the original drawing and inputs

them into the second-level model. The second-level model conducts target detection for insulator defects, detects all defect types in insulators, and outputs the location

X / *B*U S(Et information of defect types.

(db=bpEREERAS 465) The main research work of this paper is as follows:
(1) The data enhancement algorithm Mosaic was used to preprocess the input image. Firstly, three kinds of ordinary data enhancement were done on the input image,

namely, color data enhancement, shape data enhancement and contrast data enhancement. Then, fourimages with ordinary data enhancement were spliced by Mosaic

algorithm. The common data enhancement algorithm and Mosaic algorithm can enlarge the sample of data set and increase the diversity of data.

;ﬁ; EREFNRER, ANBHEREHHEEE A, BHESHEBSERMT 12, IR ESRNE—BEENE AR (2) The cascade target detection framework is designed. The structure of the cascade target detection framework is as follows: input image ->Mosaic data enhancement
== L /. NZJL = i = o

algorithm -> first-level insulator target detection model (YOLOV5Sm model: medium-size YOLOV5 model) -> insulator target in input image ->Mosaic data enhancement
XE—PMRANCHARSEE ST LEMANL, N TRIFBDNRALT DD SEMIETT, BB MM E R KR IXE ER A 4, DR FE algorithm -> second-level defect detection model (YOLOVSs: Lightweight YOLOV5 model) -> Insulator defect type in insulator target. The cascaded target detection

framework is trained and tested on the data set. Finally, the first-level model mAP@0.5 reaches 93.1% with a reasoning speed of 32FP. The second-level model mAP@0.5

RAATKRTS I, e AN FRAIFES, AL sINTANKRAE A TR T AN K S 12 IR R E A % R Tk,
THEASBFAAEGEGLE, NBEINEREZIBEWEMAFHITRIEON. TRBABNABAEGH, £5F2ER
EEN—H0, ERBEERBARARETERNBAMNYERR TRENBNAOFE, ATATKSFEENREMLEELE Key words:Object detection; Cascading architecture; Convolutional neural networks; Defect recognition; YoloV5
ST AN,

AR EFYOLOVSIREY G It T bk B AT MAEZR . 2R EBX B AT MAEZR BESEIN B 45 F TR PRI N INAE, 55— R BAnte MR AN R E

AN, K RERPAE L5 T BAnte N H R H N E ZREE 5 — BRI LS TFRIEM BTN, L& FRAERE

KB, HigHREERENUEE B,

AXEBZHARITIFNOT:

(1) ERHURERE EMosaicx i N B R MITAL IR, B A MANEGRHB=FrE BEHUIRIER B RIEE R R EIEE RN

EHIEIE R, AR B IKE B HIEIE RGN EGREAMosaic B # TR, T REIEIERBE EZMMosaic BARRY B IR A

reaches 89.2% with a reasoning speed of 34FPS.

1S ISR 11 ; -
(2) 183t T B BRI MAEZR . 4R BX B AT MAE 2R L5 M 80 F D N B R ->Mosai cHUB IR B E 7% > 5 — BB ST BAnk MR ( M= BERRIAREAMERNR L, ERAEEHANT
YOLOVSmMEES : shE A /\BIYOLOVSHER) > NER L5 F BIR->MosalcBIBIEBE % ->F Z REBRNRE ( KARMKT AN, KBS HEEEFEZNE
YOLOVSs: :2 84 YOLOVSIRAY) -> 4845 T BAR PRI B L T ERFE 25 8Y . R EX BT IMERE B E HIGH IR, A SRR P T EBRMBEEERPEENBLALSEEE ( 5, ANEABTRRENE - TEBARARAEZ L, EKHARESE
MAP@0.555F193.1%, IR E32FP; 8 ZRHIEEMAP@0.5:K5 589.2%, HEIEZHE34FPS, EEBETNSEBRER) L5 TREMEES, AR EINFIMER, MK BREEARRZREE,. 824
SEMEIEE, BFEHZHLSHNERS AR D HEGFEHMERSEETIER, BRIt 24, BRET
A L5 TREB N A BEARN S EBEIEMALE L, FBEFNREERZZICEMRIE M, &EREEIR,
SR BRI BRI ; BARME LS BIAIRR; Yolovs ISR A EHL LT, BN REFE BIRE BTESTERNE MERRESLESY, SLEE
SFWINIR, BAERNMUAEIBNHIER, RN THE, LS TFRIHSTREERMNMEBELSST, KENRB
BEOBORENERET, IURIFESTIEREE.B Bilho o, BF—ELHNFIMHERRBNAE, B5T

FE=NZ, BTRSTFHERVIEMALINE, £5T73F BTSSR EROMMEAR AL, T ALK ES
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YOLOBJEIE X E, 0 R FTE MR BT S L 5 5L 2 1
25!, BB I P4 S S FIUN % B Ao

E7 Yololt X R IEE
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BB ETNCPER, CRRBARLER M L
B RERNN I LI, B HRAZESTUNB MBI FRAE, XB
PMARESHZCNEFNBNTN D . B8 NMARENT
MEBEME, RTMEEE, Bx,y,w,h,Confidence, (
X,y) FIOFRAEF LA, LA AR B T AERT 44T, RRIBR
AR OSBXY FREMEEZ EANREE. (w,h) B
RIAEWN R, RNAFREDKEX FREBD KSR
Bo AT HEBRARRT B RA R ERBZM, wilh
HITMRITENERTEHRITE.ConfidenceBEEER
YOLORFIR A PTIR A N — M FUNSE, RAFUNEM X
SKEIOUMBFEBEMBENER, FIUERNEE TF
HFEMNECENTARENELOREESEER
BEE, AR,

Conf = Pr(Object)x IOU ™"

pred

A1

4.2 YoloV5& @A

YoloV5@YoloE ZRTIKNEARMKE, BRiYolovsH
YoloV5n. YoloV5s. YoloV5m.YoloV5l. YoloV5x Ak
Ao XL MRB B LS S E A —1F, RREINZdepth_-
multiple®BELREMwidth_multiple R 8 38 E X D
Z#YoloV5EE D N Nif, backbone, Neck, #l
head(prediction)s

4.3 YoloV5MLRLL#

YOLOVSIR A AL, R T FEM A4S IEIRENEE 2
IB]INY FocustRiRsh, H At 75 A T CSPDarkNet5312
RSPPIEIR, PANet#&E iR, Hrh, YOLOVSIE BB SPPIE
BB =N ERAR TR 2 520 A SCREX B AR AESR
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E—RBRABFEAYOLOVSmMIEE, 8 " REI A
YOLOVS5sHRE, YOLOVSmIR B AR YOLOV5 SR Y 45
I UNE 8 M EI9Ff o

CSPDarknet53 H YOLO Head
CBL —
ocus p— Conv-sigmid | (1)

Gonvisigoid | @)|| yolovsn Structure

&8 YoloV5smiE A 54

Pl w2

BL__ —
U"”"'”“J Conv=sigmoid | (D)

YOLO Tead

CSP2_1
CBL
Upsample
CSP2_1
CBL
CSPZ_1

BL e —
S— Conv signoid | (3

r- || Yolovss Structure

E9YoloV5siE ALy

4.ASPPIRIREER

SPPIRREM —HABM NN, BE—PDZR2HER

703, BMANBRERIELH, HROXZRABH TR
BN, MZARNDBIA5X5,9X9,13X13. &AM
RREDZ BN, ARSPPRERREMUIERZMHIAT
121F (padding) , I MILET &, FHIERERTREFZ.
H It N ER LI SPPIEIRE, MM DX LRSS E.
BEMRERE—H, REHRBED DT LOVKIERER
TEREA RBTHEIF R SPPRIREIFE EE, B
W7 ARREFIERGE, 8B BIRFRE M6,

4.5 CSPDarkNet534%{FiREX 28

CSPDarkNet53 A HDarkNet53 & A H
CSPNet(CrossStagePartialNetwork) & 22 gt & Ko
CSPNet(CrossStagePartialNetwork) =2 M gE+ 7358
K, BEITEERK200NE R TRARFEERS
JRFFE IR BN B8 MEAE. CSPDarkNet53 4% B f 48 45 #g Fh Y
REREMIBNEFTMOZME D, TFEHHLEHMN
JRDarkNet53 A iR jy 5% = SR i — 1, R HITIRE
RIS, 72 B SN MRS, TERHIT/L
PMERENHEE . MB0ERFI RS, BHITHEL
1, B IERE M.

4.6 PANet

PANetiZRE FREA AT FERR, TER
BXERFE DURMHNSEFIERENIE X HR. 2
MEESHNREFERIEHTRE, FEFHO TSI
P, $5 1 & FIE IR AR IE SR R B/ N B AR M BE 770 PANet
Eie & PathAggregationNetworkforinstanceSeg-
mentation, BN F L6177 IRV EE R B & L8, PANett&
REMTEDARE D, DA BBRERSEMNBEN

RIS, Mal DS B e sl IERR S BYT0RE, B
MEHABFER. RERGEMNMETEERRAL S
LERFIEAR B > ERIF >R S (R4E AR AR P> £ R4 -> R4
GIRERTERE>HERTEF BERGEWERS
ERENEHSEREERNE BENSEBKEND, B
BB EARREG T RBINE T REFIERRE->
TRIF>REBEFERERE->TRIF>BESHESEE
Pe-> %5 H A AEAE P o PANetiR BUSCHL 7 AR 4 EE 1 1E AR
MHREME, HTEER LS PSERERS, i
TEMA TS BEEEERS,

5. R BRZR ¥ NI SIS

KEEBHMED, D3 HNE—RYOLOVSMIEEISE
LA EE —RYOLOVSSIR A SRS,

5.1550F S MR RHMAESR

Pytorch REFIERZRMREZIERZ —,
HFacebook A TE et R HH FF IR, Pytorch’RE
FIHEZRMEEE TensorFlow R EF SIERBINMRE, 25
BETEBEMEM A, Pytorch REF JHEZRNE
Rt BBREMN, XMFHAIES, — 1T —1TIFH
T, AEERTSER, BRMARAR B TEIEEE L,
b5, Pytorch REF IJERBEFANSE T ER ML, B4
TensorFlowREFE IJERMSINT ohSEITEFE, B
HERFERI EEREN shSEITE RN E R WKL LS
BOFE A 48 9= 17 B BY 1T, A FF & & o] LARS B XY
TRE LS FITE0E, HISEIEITE R. h S BT E N E
MR ZIEIR AR ERBPyTorch R EF SIERRZ R
EFIAREEE,
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KRB B NERBARIFIZEEERRIERS
Ubuntul8.04, CUDA11.3, cudnn8.0.2, Pytorch1.10.0,
Python3.8, GPU GeForceRTX3090—3k,

H— 2 B AR MR B JR B #1742 4 F B AR,
BRERMBELG FERQNEE, HiaAZIE Z4E
TR MR B AR, 85 — 2% B ARG AR BU X 4 £ F H 1T TR B

M, A5 48 57 R PR S TR BA ZE B AG T 3R AR IR BY RO B
ERBEZYOLOVSIEAL, 2 —RIRAZYOLOVoSmIE AL
(I AR/NYOLOVSHERY) , 85 — RIEAIZYOLOVSSIEE (
RERYOLOVSIEE) . YOLOVS SR B M B MG, &
EBWR, o LURSRB B NEREIERE, MK B iR
& MR BY AR E FAMosaic BRI SR B A X i N\ Bl & i 25
1EE5R,

5.285—4KYOLOV5SmIE AL L 56

RS EERLE XM Nopt.yamI3X . opt.yaml
XHSHEXFFREN TE LR, HH, weights&
HEANZTFHE, RTIRENESHBNNBL;
nosaveZ#{E Nfalse, R RBUBREREMIRESHE
B, EMRERFNEISHIEE  cache_imagesE#
BEAtrue, RNFETNLIBEIE, HATULEZFES INIRE
YRR E ;deviceBEEN ‘0,17, F/RnikiFcudaoHl

cudal,

weights FRERIUE AT
cfg LAY [ 45 A Wi B S models/yolov5m.yaml
data Hm e B S data/voc.yaml
hyp A f 68 2 B0 B S data/hyp.scratch.yaml
epochs VIZREARIREL 100
batchsize HeUIZRE RN 12
img_size EIPNET NN 640
nosave REFERIGHE RS HER false
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noautoanchor JEAR R P & RSB IR AE false

cache_images T ATk AL B A true
device ezt 0,1°
logdir H &3 Je iz iz runs/
workers LFEEL 8

El10opt.yam| X4 EE Sk

hyp.scratch.yam|3Z9YOLOVSmiZE AL 8 & # Bl
BEXH, BEXHGERARIAS B voc.yam I XXHH
yolovsSm.yam| X 5 A #IEE R E X4 MR AL
RMEXH, XBEESHEEWELIFR.EP, F—%
YOLOVSm B ARt MAREY & T4 X Bk B AR 1 MAEZR
NE—RREE, ROTRREFRLSF BTN LR,
WEIREFIE L ; depth_multipleZ#Fwidth_mul-
tipleZ¥E TRAULEMEE X HPISE, HSHEET
HIYOLOVS mIE BUAFAE IR BN 28 S5 M RO R B 75 MA@ 1 75
B R~ o REIA/NHIYOLOVS IR EL S #E R 8RR

train WIGRE BRI VOC/images/train/
val MR EIE VOC/images/val/
nc ERTE k3 1
names H bnZo 4 [op']
depth_multiple TR R B2 77 [ 4 R 0.67
width_multiple MEARLEIE J7 [0 4T T 0.75

1lvoc.yamIX#Hlyolovsm.yam S KBS

REGELI00 MR FW ST, FHERIMKR LI R,
H . boxURINGEEMURK, objARINAEEEEE
1K, classfURIIGRELFIIR K val_box(UFRNIAEE
K, val_objARMIAEE S EIRK, val_clsBEN
HELFIHRR.

KL E N FTE12ME 13 R A F, HiE &
PARE X AEARE, A8 OR) , B E XN RE
(O<#Ex{E<1), TEAKRMUREYIGE ENRKET

Z[H 100N HURBYIIER 5 2 A WS, i & LK (E
WEEAE T IRME R BTN E EFIMAP@0. 58X
F7T793.1%, BARXEFFES, L2 T794.6%, K&
RELXEBREAESRME BN TEEE - RREDN
TR L5 o

RIE—RYOLOVSMIZ AU LIS 5 R

epoch box obj class total img_size | val_cls

100 0.0313 | 0.0294 0 0.0607 640 0

precision | recall mAP@0.5 | mAP@0.5:0.95 | val_box | val_obj

0.6842 0.9462 | 0.9314 0.6311 0.0260 | 0.0264

Box Objectness Classification Precision Recall

—— results
08
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04

02

00 0.0
0 50 100 0 50 100 -005 000 005 0 50 100 0 50 100

val Box val Objectness val Classification MAP@0.5 MAP@0.5:0.95
gao 06

05 04

-0.02 02

0.0 0.0
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125 —4RYOLOVSMIZ R RIS th 4% [E
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0.8

Precision
o
o

o
IS

0.2

-~ all classes 0.931 mAP@0.5
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0.0 0.2 0.4 0.6 0.8 1.0
Recall

135 —4RYOLOVSMIRE LI mAP@0.5E

E—RYOLOVEME B TN o] 40 (b 45 SR 90 T El 1440
15FR7, E14 0NN SR+ TAR R &, B 1590320 & 750138
RE. SN TRENN—KREMFNLE R @I X7 L R E
TN R, A &I E—RYOLOVSMIR B4 45 F 10 I
MEm, BEEHIERRRIE R MAEFN001.jpg

Fim, 85F B s/ NEXEERE, BREKRIAR
LM EFREE R REAEXRS, AR r@rHi e
R RIER, FIFLSF BRI NL ST BT, WNE
PRE=1TF—510252.jpgPim, RERBHDIFLE T
BIMRONEST

066001.jp
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ez B
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E15MINEFN M R E

5.3% Z4RYOLOVSsHRBISLEG

8 RYOLOVSSIREUF E —RYOLOVSMIREL[F] /R
FYOLOVSHREY, BEEEX M LR LS HERYOLOVSE
BUETERINBI S EE, L — R YOLOVSsIE R AR B S 14
SHEME—RYOLOVEME R SHERITLZE—HFH,
B T ERIPE “HYOLOVSSIEERE B HE, K2
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o
=l

T, HErfvoc.yaml:ncf{FRvoc.yaml BB E X HHIncS
#, He 2 HAEAS,

R2IEZ/RYOLOVSSIRAI IO B 4K

voc.yaml::nc voc.yaml::names my_yolov5::depth_multiple opt.yaml::cache_images

1 defect 0.033 false

opt.yaml::epoch | opt.yaml::batch_si | my_yolov5::width_multiple opt.yaml.img_size

ze

150 24 0.5 256

BEEN T 150N B HA G U 8. LI 45 RUN T R3PA
ToEIISRE £, EAIIRL (box) 80.0373, BEEHK (
obj) $30.0847, K3k (class) 70.0026, RIER
0.1246, EMiAEE £, Bk (val_box) 70.0324, &
EE#% (val_obj) /90.0559, K 3#Hisk (val_cls) A
0.0021. E_REBEUARERINAENMNKEEZ X E
BRI ME, EOLL S — AR BT N B RE K, H L — &
AL AR B H RN E — RIE BT

RIETRYOLOVSSIREAL IO 45 R

epoch box obj class total img_size | val_cls

150 0.0373 | 0.0847 0.0026 0.1246 256 0.0021

precision | recall mAP@0.5 | mAP@0.5:0.95 | val_box | val_obj

0.5052 0.9371 | 0.8923 0.5172 0.0324 0.0559

LML ENELI6MELTFIR. i, thkE B4
IRE XRIEAOREL, BN OR) , PBARE X AR AE (
O<MxE<1), TEGKBA. REENHLE LB
mAP@0.5/8/989.2%, (R T 5 —RIREBI93.1%. EF
TRBREBRIREFIFES, BET93.7%, ARE R
REKABRBRETRICERF R

e p—
e FEAN + A) 0.2 o4
o 100 oo8 o 100 000 o 100 o o 100 o o 100
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012 o8
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o008 0.02 02
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55 00 00
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Recall

FERYOLOVSSIEA LB MAP@0.5E

BRYOLOVSSIRE BRI ERRS, BAES
BREIEK, HINRE RS ME18FT R, “RB5F
R P 2

insulator 0.90
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RERNFRERLEFERNRBONEEZE =,
DA BEGEGLAER R NSFIFENREFIE

EATBNIT BRI AR, KEERTT, REF IR
BZtrasts, I=ZMRRESREFIBEM
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PR Z 0 MAEZRTE L KB N EEE T RIFHIN
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VPXZRHTETX AN B

X/ AR
(ERPABRIEERAR 1£3)

ISP

BE N=BTRAENANLEANNEZARE S, TREEANATELIEMESHLIEEEBENIER. VPXEHZX TVME
BARMNEENE, B TCPCLVMESE B IEERM, ZXBER RNMES K. BRESEEERRRENMLDE R
FBVPXINES %2848, 7] LI iR B T AN B8 &I RE R MM B fe ko

KPIF :VPX; EANFAEE; NES 4

Abstract: As an important part of UAV, avionics system plays an important role in ensuring UAV to perform all kinds of combat tasks. VPX architecture is an important

improvement of VME bus architecture. Compared with CPCI, VME and other commonly used high-performance architectures, VPX architecture has unique advantages in

transmission rate, cooling and strengthening mode, power supply and so on. The environment adaptability and reliability of UAV avionics can be effectively improved by

adopting VPX reinforced cooling conducting structure.

Key words:VPX; unmanned aerial vehicle avionics; reinforced cooling conduction
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BENREFTEENAEHRN, TANBEERN—
MRANEENMTHSES, FMAESFRITEIPR
EEHRER R BUABER FEAIA B ERAMN
B, MERFHLE U TREMHERL) TREL AN
RITERERESTREEEZNFR. TANMBR
S—REBELT AN EEEE. M ERNMER. KT
EHRIEFEANNBEREFIRE BB AT ANRITIM
51F NERRE. TR BRMRFSMESREHY

ERIRE,

VPXZRIGZEXN FVMERS LRGN EEZo#, Btk T
CPCIWWMEEE BB RN, EEHERR L HNE
AN BRESIEBEERRBENMLE RAVPXIIEF
R, B LIB IR B LT ANM B I & BV RE N1
I

1. VPXZR¥957 48

VPXZ2 & ZVITA(VME International Trade Associ-
ation, VME BHMZ)HR T2007FEHVME S LE A
TIREHM— S RBITREATE VPXER AN E R
B RN D 4ESFRENBIYTEANSI/VITA46
RINEATBHTE Mo

VPX SRR AR MA S ERVMER EE AL,
RM|MAEWEERABE IR ER EZIERBIRS, 12
=T RENEEIEE. BN, ERBRALEM T, LIERF
DAEERSHNNELXSE MATESHEEAET AR
Tha, K E S NIEER SR,

VPXERMEBBFEUT LA ENR R

)ZFERBTEARA

VPXSBERASERToOEBEAREBENTVMESLMN
HITRERARVPXRLSINT BRIFRITERERA, F
i RapidlOPCl-ExpressFI A IEAKRNE, ZHESH

BIRHE .

VPXIZ0 R R B] LUR 323 E 9 3T, §XE D X8
1 LRI LUR #t10Gbps YIRS BE ), — DVPXIEIRIE
1t SR LURMHEGByte/sBIEIEIMAE /o

AnEAERKEERIT

VPXIREZRDMA T ZAARMZLIHT PN D RET,
BAIENBRXRES D NEEFE. ZHFE. SIEF
EMNHARFEEONED QIELFER) , MTSSIL T /A
BYE IR R S AT il
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Payload Switch/ Payload

Siot numbers Management Slots

ore toghosh Slots

hysical slot A A

ombers may £~ ~ N\ =
VPX VPX VPX VPX VPX
1 2 3 a 5

be different VPX VPX VPX VPX
7 8 2 10
Expansion
Mane
(DFP)

Data Plane
(FP

Control Plane
e

" t
Plane (IPMB)

Utility Plane
ncludes Power

EH1VPXnERESHEE

3) X FF ARG

VPXZR A&EIUMOUMFIR + R, WE L xEn
AR ER " T Ko 2 XL B2 B SRS . K
ERBITEFESEX BEIRENMLE, HEIFHA
BN HITAR, EBHESE R me] UERER.

2. VPXZRIG R A
2.1 fRERIREMEB B A

TANMMBIRENLLEAEE, SESL—RXA
PCIEEEMIRapidlO, (ER B L —RRRASPILIIC,
RS422/485%, Al K AAVPX  RT2ENDELEESR (TycorR A
/158 ) o EE B EREN, MENGRE, IHE
6.25GbpslESBERR, FELL T AL RE)CEESF
EMIFF I, pIHREANMEIREN TS ITIF
EZRE

2.2 fREBIREIMNE S A BB
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TANMBIREINBLSARE, SESL—RFEA
FCEO, BXRE2Gbps U L REE L —ARXA
RS422/485.1553B. CANZ, th9MAHIRE100MbpsHY
AFDXE %, TERTE Ak

R B AMAFDX 2 4, 1R & /MBEER—ARRK A 599
EREER (R BRI LE0Y) SUS6ERRR (8&E ERTEN
) o XFMUERE R AL T T RV IR I0IE, BT LUR B M
= /AARM TAEIRIR,

BIRFCE &L B 7%, IREINBEEER 5997 4T
EREER (R BRI LHM) NSORFEEER (8FLRR
HEY) ORFERBEM T HFBE, BBES. KESTE
B —P &Rz LM,

BERFCEAANMERK, EART2— AR ERSS,
WNE 2P S AT BB th FI R Al BTN S B IE,

E2 RAERR

2.3 MES 2RI

VPXRERBI L5 R ST FEVITA48AT A R B BRI E Mo
EEANEMTARMES AN, ERFTEANME
B & MES S RRE N E 3T

MES 2 EMBEUTILINED !
1) RESOEN TEVITAL8ERE N, FIRWITEN;
EEEN  RAEHSE, B EN, KERBE;
3)BhIREEM  — R BITIRITH I T, AR ERBIRE;
4)FARTEVITAABEB R E X,
5)2 1R REBRIRGMEHITIRIT, FEHITHNE.

E3 VPXINE S 441

3.4518

VPXZRIGFATE X T Z L BB MM LS. & B (E.
BURERNR, Ko EaXTANMBIRELINSH IR
R EGLE ESAE, BEER NI ZRA, IESR
T RRMER R E .

SE XXk

[1] ANSI/VITA 46.0-2007 American National Standard for VPX Baseline

[2] ANSI/VITA 48.0-2010Mechanical Specification for Microcomputers Using
Ruggedized Enhanced Design Implementation (REDI)

[3] ANSI/VITA 48.2-2010 Mechanical Specification for Microcomputers Using REDI
Conduction Cooling Applied to VITAVPX

[4] ANSI/VITA 65-2010 (R2012) OpenVPX™ System Specification

[S]EEE KIVHRVPXBEARER R M ET AT ARE], TENNES

%515, 2012.20(4):1671-4598(2012)04-1112-04.

Multiple Redundant Flight Control System

BRE, B, /B EOREFE

« X#FPUBIT. IFBIT. GBITAZ:N, & 7E &

e
=4




68

_éiieiﬁ ‘ Frontier Forum

(KB ERERMHERE
(FERLIK

X/ B FhE=
CRYIBEE IHEHRBRAR R

WE AT REREEBRRNG S SR, B ERENF (CFD) M=% T E T
BA % AR T —RIERBIER . AX T EHWEIRERNBEREHT I F LRI
EMRaME, H BB EERMIBEBIREHT T DT ARERER, AR E
HEMRBERARER/), TREE NI EBEIREYES%UN, HIFTRABH
CFOERZEERSIERMEMAIEE. M AT HREBEREFEHERIME T 5%,

A& TRENGEEIERE.

KRR PERBHER ; SN BUEWE  BIENEMM

Abstract: In order to improve the integrated aerodynamic performance of rotor propellers , a rotor propeller was
optimized by using the three-dimensional unsteady computational computational fluid dynamics (CFD) method. In
this paper, the aerodynamic characteristics and flow field simulation of the propeller in hover state are carried out,
and the calculated results are compared with the experimental data. The results show that the error between the
numerical calculation and the experimental results is small, and the error of the calculation value of the tensile force
at different rotating speeds is less than 5%, therefore, the adopted CFD method has high accuracy and credibility. The
Hover Efficiency FM of the optimized rotor-propeller is higher than 75% , and the rotor-propeller has better integrated
aerodynamic performance.

Key words:Rotor propeller; aerodynamic characteristics; numerical calculation; Hover Efficiency FM
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Abstract: The collection and management of product fault information is very important in model development and quality management. The establishment of fault
report analysis and corrective measures system requires the collection and management of all fault data during the whole life cycle of products such as development,
test, production and use, and the analysis is carried out at the same time to avoid repeated failures and improve the reliability and maintainability of products. At the
same time, relevant data can provide reference and guidance in the design process of new models to avoid similar problems, so as to improve design efficiency and
reduce the cost of "trial and error". This paper describes the function and purpose of FRACAS, describes the basic workflow and implementation requirements of FRACAS,
refines the working procedures and responsibilities of each specific development process, sorts out the problems that should be paid attention to in the operation of
FRACAS, and provides a method and process reference for the establishment of FRACAS system.

Key words:FRACAS; Failure; Corrective action; Closed loop
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