2023 4E45 4 0 RAMIEITEHAR 2023 No. 4
B 151 1) Civil Aircraft Design & Research Sum No. 151

http. //myfj. cnjournals. com myfj_sadri@163. com (021)20866796

DOI: 10. 19416/]. cnki. 1674-9804. 2023. 04. 003

HEF#HBFZ8 FDR MoC6 IR I8 EIE 9 7 7 %

RS OF
(B RAHL TR B, £ 201210)

W E. MoCo WM& I IEIR W R WWIBUEI B EZ M AT HM, CITEIRC R (FDR) 1Y MoC6 I EAT — 10 N 7
S WL REE UG, N ECATEAIE 0 SR 4 (FDR) I8 S M8, O 5 AT 00 150 4 (FTI) SR A 1 B0H0 47 Lu X, DL
FDR (080 2 5 R . R A RS CHLA FDR BEE MoC6 IR A9 43 M 4 5 FHALAS 2 21 5 I A i 130 T e i 36 B B 280
p A (1.8) BE (2. 05) , ARG THFAK S LAY FDR Bodfa A FTT 03 A 1) 0T 3y L 0 0 Ui 2 A 8 5 o RO, D
FDR iR M SHUE T FTIAYIC RIS & — 20, BIHIKT FDR 0B 2 A ER . SEI0K FDR 5 FTIiC A — 20 S50k
ok, B SEE T A B 100%

4R WATEIRIC T (FDR) ; MoC6; HLAS ) 5 B Al Fe i L i B

FESZES . TNIIS XHERARARRD . A

0 515

TF A 1 56 UE 2 35 R JH 45 F g6 OE F B, DL
TE A3 45 SE B BT 56 IE B9 X 42 02 7 2 R RAL
&AL S0 SR L MoC6 1944 4 Mk B 3iF Ty 1 2
K, E R LA CAT AT E M Y
BRIk 56 3IE A o6 B 3 6 T A & AT R A
A,
1 R RHL RIrBdRidsk R 5 &

AL

A AT SR A TR I R RS

FRURHL AT I R R E R AR K
P BECRAT RO D S R G A A I ORI A
FEIP B A TR ELR AT

AT I R R G RGBS N
DU JLB I .

1) ®ATEHRIC ka4 (PR FDR) ®ATHTMEL

2) “ATid AR, KATROWER KATEURE ISR R
G 5P AL RS A A E T

« J@{E{EE . E-mail: yanshuqin@ comac. cc

3) ®AT)J5 F# FDR 0 # A BE , BEAT MRt
IFiE I 5 AT IR IR IR A (R FR FTL) R4 1 %L
PR VEAT HL X, 38 ok B4 4 B, K A B HE 12 S Y OE
iR

2 JiRWSE S I

2.1 Hliuets
LR KRGS, T 3R15 A0 FDR s an & 1
v

BT T

g

o | ot

B1 eHlik S FDR B8

AL R RAR AT 8 AT WALAY S SR A A
B 9 TR BN S BN A IR, 56 10 17238

SRR HUr, 46 . ETHLE %38 FDR MoC6 K% £ 48 447 7 i [ J]. K F ¥ AL 1t 5 #F % ,2023(4) :14-21. YAN S
Q,WANG W. FDR MoC6 experimental data analysis method based on machine learning[ J ]. Civil Aircraft Design and Re-

search,2023(4) :14-21(in Chinese).

14



2023 455 4 )

JEWOR A BET LA 2T FDR MoC6 X3 4l 43 # 7 ik

X LB 55 1 AT AR, TR IR
EEMS B, RAFESERFEREAN —H,
HIISE U Engl OiITALB, 45 76 5% 4 — KB e s A
BIBECN Pitch_3, 4F 250 ms R HE— W H k., FDR
0 E] TIME 1 ACDateTime2 i FH () 2A& AR 2 18
BRI,

FTILic s 8 an &l 2 fios

B2 kALK CIER FTI £

BAHEAE R osv 18, BTN SEL AT
FHURIESBON N 145 A B ZI B, FTI 30 5% A% B[]
TIME J& %5 /\ X ff

[f]—{557E FDR S84 5716 FIL th i 2
AN —F, HEAE ——X N LR, K 3
FIR

A 3 v
1 FDREYHE RIAIFTISHE

2 MaxCorVib1 B FADEC _LB_ MAXIMUM_CORE_VIBRATION

3 Eng10ilTALtB FADEC LB OIL TEMPERATURE HIGH AMBER LIMIT
4 KeyEmerOut1 HF_ACP_1 DISC EMER PTT

5 Pitch 3 IRS3 L324 PITCH ANGLE

6 Roll 3 IRS3 1325 ROLL ANGLE

7 Pitch 2 IRS2 1324 PITCH ANGLE

g TRInh LB FADEC LB TR INHIBITED

9 TRIsDpl LB FADEC LB TR POSITION IS DEPLOYED

10 Eng1FF Cal B FADEC LB CALCULATED FUEL FLOW

11 Englloc B FADEC LB ENGINE LOCATION

12 Eng10PrLcl B
13 Eng1FF Lcl B
14 QilTmpLcl1 B
15 MaxCorVib2 B
16 MaxFanVib2 B
17 OilPrsLoLt2B
18 [Eng20ilTALtB
19 Eng20ilTRLtB
20 Eng2EGTDsp B
21 [Eng2FF Sel B
22 Eng2N1ind B
23 Eng2N2Act B
24 Eng2TrstRtgB
25 Eng2GARef B
26 Eng2MxRef B
27 Eng2ThriRefB
28 Eng2N1Act B
29 Eng2TRAFIt B

FADEC LB LOCAL ENGINE OIL PRESSURE

FADEC LB LOCAL FUEL FLOW

FADEC LB OIL TEMPERATURE LOCAL

FADEC RB_ MAXIMUM CORE _VIBRATION

FADEC RB_ MAXIMUM FAN VIBRATION

FADEC RB OIL PRESSURE HIGH REDLINE LIMIT
FADEC RB _OIL TEMPERATURE HIGH AMBER LIMIT
FADEC RB OIL TEMPERATURE HIGH REDLINE LIMIT

FADEC RB SELECTED EGT FOR DISPLAY
FADEC RB SELECTED FUEL FLOW

FADEC RB SELECTED N1_INDICATED 1 PCM
FADEC RB SELECTED N2 ACTUAL 1

FADEC RB ACCEPTED THRUST RATING
FADEC RB N1 GO AROUND GA REFERENCE
FADEC RB N1_MAX REFERENCE

FADEC RB N1 THROTTLE REFERENCE
FADEC RB SELECTED N1 ACTUAL

FADEC RB SELECTED TRA FILTERED

30 Eng2EECOVHtB
31 Eng2EGTNIEXB
32 Eng2EGTStEXB
33 Eng2Fail B

34 [Eng2SpEGTEXB
Ty Yo

FADEC RB EEC DUAL CHANNEL OVERTEMPERATURE
FADEC RB EGT_NORMAL REDLINE_EXCEEDANCE
FADEC RB EGT START REDLINE EXCEEDANCE
FADEC RB ENGINE FAIL

FADEC RB ENGINE SPEED OR EGT EXCEEDANCE

t1 | Sheet2 | Sheet3' | -+

=]

B3 FII3#5 FDR 88— —WEREE

2.2 JiRWEs
2.2.1  RIARITAERE B

B A e T BE R S ( Minkowski distance ) &2 &2 %X
(LA 2 ) B 8 8 — T W7k

PIA n AEAR B a (), 2,0, %0, ) 9 b (g,
Xy s ey ) (TR RV AT S 1T LR 25 5 S Hy

dp,= pké‘xlk_xzk‘p (1)

Horp p B—AESH

M p=1 0, B2 e e

M p=2 W, AR IR RS

4 p—roo I, LR VIS RIFE]

ARGEASH AL CHL 519 FDR MOC6 24 56 44
AR BIPLER >, B p (EH 1. 8 I AR A 3 A
AR b, LA, AR S rb i B AT SRS A i B
SR

dppr-rrr = J é’l ‘ XprRE X FTIE ‘ b (2)
2.2.2 FAEA TR

TR A FRESCHIE (R LAy

S5 —2F R FDR BE SCPFRT FTT 8508 Sc:

55 20 R R R B AT B0 T Uk - 4 FDR
B SCHERTT 8 AT IS 10 1745 H 254, #E FTI £dis
(1) TIME 45 slAg AR JE 6 An R A]

5 =0 BT R AR IR (— B RALE )R] )
FNEE S R] (— B CHLEE Bl s 1) ), 721 ) BE PN
PI514E A5 000 AN Ja] S

S0 K 5 000 AR SAB{E 2] FDR 040 1Y
TN SHON (B RS B ) 5L, 3R45 5 000 4~ (B
)07, R ) 5 FIREAE IR, 3145 FT1 8 B4 S8
f5°5 000 A~ (s a] &, B (e o

BHAL TE X ZH(FDR R SEHS
FTI SCHBLSE0) 1 BRI AT R SE R 2

S AN I3 AT R 6 BE B R S KT 205,
#KT 2.05, 00 FDR id R IZS B LS FITid
FIA—FGHEARKRT 2,05, ) FDR 0 R %25
{72465 FTI L s —3,

TR S B0 X L ) B8 A R e v 6 Ak 38
FEUnE 4 B,

15



ALAE Sl iz E HHR

B 151 1

HiRiE®

tE
SEIES: R4
(p=1.8)

BEIES:
HEEE2
BXF2.05

4 HIRAERTE

Hodr gl R LR B S8 p (8 1.8 I R
LR B A A 2. 05, & il i % HoAh %Y S %) FDR
MoC6 R 56 E G A 2E AT HLaS = S 152 H

3 o

3.1 Bdmgeilinm
3.1.1 IRWEHME

TR VA A S LA 27 2T v B g 43 S A ) 2%
RVEIE AT 2%, B W0 BG4 4 B2 4G R . AR AR (1) 52
s 285 FHAEAS IR AY S50 ) SR A FR 2, angk 1 R,

*x1 BEEFR

TRy IEAE A T Sy 67 A A
SEBRMIEAEZR  True Positive(TP)  False Negative (FN)
SBRAFREA False Positive(FP)  True Negative(TN)

TEIXPIAHERE T A2 U8 U AT BRI L «

1) SeBRN IE REAK LB EREA : True Posi-
tive (TP) .

2) ek Ay i REA T B4 E B False Posi
tive (FP),

3) SEBRAMIEREATI BN R A FE A  False Nega-
tive (FN)

4) SRR GUREAR T B B True Nega-
tive (TN) ,

A9k FREA L FDR e SR (5

16

FTI g SR —3, AR FDR 2% IS 8UHE
5 FTLIC®—3,
3.1.2 Sil4Ets

HARG MR GE i X T

KSR BRI A 1E A REAR T SEBR AR IE /Y
FEAS 5 B T A 1E B RE A /Y L ) , B precision _
score = TP /(TP + FP)

K% = SEPR FDR ICsR S HAIES FTIid
SERAN—E HL B FDR {2 %A S50 S FTT i
FRA—FRISEA B 7 B FDR 3T R S50
{H5 FTIER A —BSEA

40, FDR {258 T 100 S H7E 4 4/ R
TR A BOME, FTT AR 5% T 3% 100 A~ 2501 X 4
AN RIBITA] U, Forh 10 S S R oy
FDR HLAiC s 8dE 5 FTT B3 s BdE A —2, 10
A A 9 ANEA FDR 5 FTTid st A—2, 54 K5 1
% =9/10=90%

13 138 5 SEBR Ry IE AR AR o 0 Sy 1E A R
AHE SR E B AEAS B HE ], B recall _score =
TP /(TP+FN) .

AR = 5P FDR id# S HNES FILIE
SERAR—E HL B FDR {2 %A S50 S FTT i
SEMA—BSHA B/ S2BR FDR 8RS 5
HS FTLIC SRR —E I SEA 5

40, FDR {258 T 100 NS H7E 4 4~/ L
TR A A B, FTT A E 5% T 3X 100 2501 X 4
A/ 83 [] B BB, A 10 DS BUR B TE
FDR HLAIC 855 FTI B A0 s B A — 3, (H
X102 HA 9 S HC w2 T, 0844 1H
%=9/10=90% ,

3.2 gEilEsR

FDR MoC6 i 5 £ 85 43 Hr & 1 52 A "€ AL FDR
MoC6 155 1) 2 780 > 2 £ i (B AL XS 02 Y FTI (1)
2 780 A>3 B R R A b 3R o B R R AL R 4k IR
J&:772 XS E0 FDR 2SR BE S FTLIC # A —
H FHE R, 2 008 X B FDR iZE S
FTLIC SRR — 20 W 2 R T 2K, o T Rk
R HERA 1, MoC6 1256 504 43 A 5t HE 5 780 R AL
FDR MoC6 &5 /% 2 780 /5 K () (EL FIXT 1V f) FTI
1) 2 780 > B 1A A% e iy i R 2R L,
MXFHAZ 80 FDR Bk 5 FTI fhk 2 B B4
K FNWTiZ S 50AE FDR g & 9 BU8E ML AE FTL A



2023 4E5F 4 1Y) FEWUE A FETHLERSE ST B FDR MoC6 i S it 2 #r ik

TSR I EHE A — 30, 45 2R 2 . 523 XS 80#E FDR R2 FHITER

IR BEAITE FTLAC & B A — 2 &5 2547 70 T IEFEA T g R A
Br,2 257 X} 24 FDR id s# WME S FTI i & 1) — S TR AR TP = 523 FN=0
B R T EER, HX 523 XS 58 e A AL B R FP =249 TN=2 008

FDR icsEMME S FTI D R A —EH 772 X135
B 2 fioR, TP REAZEGIUNE 5 & 7 s,

Eng1MxRef_BFIFADEC_LB_N1_MAX_REFERENCEH] Lt X E
(39 A] K Hi B BE 5:5.124317675282795

== Eng1MxRef_B

1.0 FADEC_LB_N1_MAX_REFERENCE

0.8

0.6
8
©
T
>

0.4

0.2

0.0

N D%v\@ qf’”'{‘f‘b N 5““%@ “"\‘75%“°th S ’\b'»@’*:b‘h OGN 6@«@ RGO *’m@ 200 SN SRV N S "“bx@ b? @”’@“«“9 e
S °5°m°q°u°xqe°°«°u°\ B\%\S:,/Q\"Q RO R A AN S8 SIS ° S &"»'A’ S vn,b‘
Q\QQ\QQ\ Q e\q’e\x)a\ua\hq\ﬁwbw\@ B’%WA’@/ T 6\'665 i3 & S’ S’ Q“Jb‘@b‘e“ﬁ@‘%ﬁ SRR “‘S@‘b‘@%&“)e&@\05\S’we5ﬁg“>&a"h§>5 & & q° 0"’ QOS‘;’Q&
x-time
5 FDRiE2RMSE EnglMxRef B 5 FTI i@ RIS # FADEC_LB_N1_MAX_REFERENCE
FDActLatM_3F1FCM3_FLIGHT_DIRECTOR_ACTIVE_LATERAL_MODERJEL 31 &
R AT Sk Hr L B 55:36.98811825835809
1.0
0.8
e— T T ! U U UL

0.6
s
©
7
>

0.4

0.2

== FDACtLATM_3
O‘O FCM3_FLIGHT_DIRECTOR_ACTIVE_LATERAL_MODE

& Q‘bb‘\@ ’h/'\?}b § L’Qvﬁo;b OSSP QQ'» &, @.?y Q 5\,&27 ,\@qb%,&;,@h & ‘*’"'»@"v"" b,:’b S @u ba;b 5@ Q@ P OISR D F S *
S S < u‘@é\'@'&@ S "’“""“6’6’6’@“ S
AN

S
S NS
SCCICRERS

S QTN T b 575 O '\ '\, q b SN
RO DO i : ) s m RN AN ‘ .q b
S A A A A R I R R S CN A “‘m“q”‘%"u”‘@' NCRAR O

x-time

6 FDRiZFEHISE FDActLatM_3 5 FTI i@ #HIS % FCM3_FLIGHT_DIRECTOR_ACTIVE_LATERAL_MODE 17




AYEE sk ks B 5HEAR B 151 )

FMCPHdgTrk3F1FCM3_FMCP_SELECTED_HEADING_TRACK#J bt 3t Bl
3 R 5k 7 £ 26 #5:59.63917203200488

s FMCPHdgTrk3
] '0 FCM3_FMCP_SELECTED_HEADING_TRACX
0.8
0.6
<
s
©
T
>
0.4
0.2
|
| |
‘ |
0.0
TS N S S S S N S AR O I SRS R T SR bn ©,0, ©
S ‘%?’B&‘* Gt S '_\‘7 \@\@"’ \’»{ﬂ:’P . 50@\®\/\*?q“ N \‘*Mb ~§’ S @'{\’\{"H o 6‘5@3 Q“;i\ bﬂ;b??‘ ,‘}b\ S f\’ﬁ) @q“ S
.@.@._@._@.9.9.@0@.@0@0.9.@30@\e\e ‘Qe*'é"e wé"n’"@bq@’@%n 06’06’%@6’% Qm@‘

Q° S S £ N
S N A R I D L G5 A N AN NS S S N RO s A S e e e e e N T S
N I I SO I E I AN SR NG A N R IO S NN '»wv
IR A AR R S R AR R A S AR S A S S SRR n‘?'tbub‘nb'wl" S

x-time

B 7 FDRIZFEHISE FMCPHAeTrk3 5 FTIiERAIS# FCM3_FMCP_SELECTED_HEADING_TRACK

e KU YE 4 B AR R FDR iE R A9 2 B [FRE, 55— X 250 FDR ic 5 i 2 %0 FDActLa-
EnglMxRef_B HI{H 5 FTI iC 3 1Z% FADEC_LB_  tM_3 BI{H 5 FII it 5% 192 %0 FCM3 _FLIGHT_DI-
N1_MAX_REFERENCE (ME X AT RETFEHE 2 RECTOR_ACTIVE_LATERAL_MODE & F TP 2§,
5.12, KT H{H 2. 05, FI1%E FDR ic g% S 8H A2 FDR g% 28 FMCPHdETrk3 (85 FTI i
65 FTLIC A —B(CHE N IEFEAS) S50 il e 240 FCM3 _ FMCP _SELECTED _ HEADING _
gy AT LR B XX SR ER LR TRACK W T TP 2K,
A= (FITRIEREAR) FP REARZGIINE 8 2 & 10 iR,

VidIRSTHdg3 HIFCM3_VOTED_IRS_TRUE_HEADING_PCMf# Ht %t [&]
[ 7] I R 5:5.2305688565924395

s Vitd IRSTHdg3
1.0 FCM3_VOTED_IRS_TRUE_HEADING_PCM T

0.8

|

0.4

y—data

0.2

0.0

18 8 FDRiZRHISH VidIRSTHdE3 5 FTI 2 RS # FCM3_VOTED_IRS_TRUE_HEADING_PCM



2023 4E55 4 W

FEUUT S SEFHLERE 2T 1 FDR MoC6 IR 50545 431 7 ik

EF 1SPs2_I FIIMS_DM_L4_DMIDU_LIB_PERSONALITY {4 [} [%]
[ AT ST 5:3.1104162439021446

1.0 -
0.8
0.6
)
% w— EF 1SPs2_1
] IMA_OM_LA_DMIDU_LIB_PERSONALITY
>
0.4
0.2
0.0
S A ~‘° © 50%;%*@"' h“@%ﬁ?@ @"' '\“‘,@ b?
R F e O SN QA\‘-Q\%?\H-“:wQ\g?
NS Q\we\we\ o\b‘o\b‘o\ @’“@'\@ n"'q'n"' N FF S FIFFTITE
9 FDRi235%kH EFISPs2_1 5 FTIi25%# IMA_DM_L4_DMIDU_LIB_PERSONALITY
73FRB3364017#IFADEC_RB_MTC_DEMANDHY L3+ B
R AT Sk Hr LB :4.1302554897540835
1.0 - — —
0.8
0.6
S
©
T
>
0.4
0.2
0 0 L J J — === 73FRB3364017 J L}
: FADEC_RB_| DEMAND

TE YR 43 B S A rf ) FDR 10 5 B9 2 50 Vi
dIRSTHdg3 M5 FTI g% 240 FCM3_VOTED _

Q\b\@ %u'\b 5, b,\;}b <5 @v ng /\'» £ 4 @y R A%b“ R @”’ X @ @ & \\b

S \\\\\\\'\,m,'\,w,'\,w,@» ”/“:m“: SSRGS

e v"'vﬁa ?S’ “%’\q'»“‘?%\bs S 4 5“@“"’“’\, TR u“s”mwb@“ RO SO \”'2\%'»@2“) Qu“ >Q'-, Zu\ 3 :'Obm ol

N S R O T 9 0 9 8 8 S 8 S R S F T E T FE T FEE
x-time

10 FDR i23%H) 73FRB3364017 5 FTI 12 %A FADEC_RB_MTC_DEMAND

g mlal 75 2T LA #), X
%—ﬁlﬂ’ﬂ( FIENAEAR) .

Q > © oD, 21D 4V 0D > B VA S b S &g
@ gv\@,@'\fg) ;\,‘}mgé*'\o\a BN g,‘,\'h?.b@,\b S

Q ’\
S
INSENENENS

X 2 B A2

IRS_TRUE_HEADING_PCM {8 ) 1% ] J 1 5k i 2
5.23, KRFHIME 2. 05, H5%E FDR ic 5 10i% 280l
S FTLIC SR A —E (A M IEFEA) S50 1

FDR ic' 5% ) EFISPs2 _1 5 FTI 2 5 A9 IMA _
DM_I4_DMIDU_LIB_PERSONALITY W& T FP 2%,
FDR iC 5% 19 73FRB3364017 5 FTI it 1Y FA-

19



S

x
#

151 14

Cl

N

ALAE Sl iz E HHR )

DEC_RB_MTC_DEMAND & F FP 2%, TN FEARZSB I 11 FE 12 B,

SpdBrk_2FIFCM2_SPEEDBRAKE_LEVER_POSITION_PCM(#) L4 /4]
[T I LR 9:1.8313013565531955

1.0 SpdBrk_2
N FCM2_SPEEDBRAKE_LEVER_POSITION_PCM _,
0.8
0.6
o]
8
©
T
>
0.4
0.2
0.0
> @ 8,08 D S o (O o ,bQ& m@@@g&ac@@q
@Q“‘\“ﬂ“’ﬂ? SO0 @@ 063 v’*ra\é‘ /\QQQ\ sl
S R,
R U NI IO SRR SIS RNA
Y N N P Q'Q"/@'& S F ST TSR
x-time
11 FDR i2RHISE] SpdBrk_2 5 FT1 i8R HIS %] FCM2_SPEEDBRAKE_LEVER_POSITION_PCM
Eng2FF_Se |_BFIFADEC_RB_SELECTED_FUEL_FLOWHJtE X[
R kAL EEE:1.8094374663111963
= Eng2FF_Se|_B
1.0 FADEC_RB_SELECTED_FUEL_FLOW
0.8
0.6
s
(]
T
>
0.4
0.2
0.0
@b n@\@ ,\p"'h,;v“’ h’b“ (_)Qv (_)%‘b ,\,'\L’b%@@/h Q@ & ,\bq’@“’b‘h Qibc}\’\,@'e @Q'\@Q@Q’\;\( Q\'e&n gbu,»@%@ Qﬁb @Q @b\ éb% '\«’» qbp@v & \q'» '\;\b%@ 2 & @b,\%“ @q& @w\\b
QQ\Q\Q\Q\Q\Q\Q\\ N "fe QQQQ@/W”’Q@”’S’Q@@’S’@ Na
@'m fib 3, RO RSN Pl “:“\%""‘f' N 5%95‘3""’\'\“"%@'\5“‘5@\‘3'9"\9%@
IR SRS ww&ww@*@&@@@ S’S’@@ S A I S T N T T S E T EE

x-time

12 FDR i23RH) Eng2FF_Sel_B 5 FTI i2 &) FADEC_RB_SELECTED_FUEL_FLOW

TEBR AR FDR 1044 SpdBrk 2 () FDR iCRMIZSEUEAL S FTTiC#0—8 (HIE N
{55 FTLiC #9250 FCM2_SPEEDBRAKE_LEVER_  fkEA) S50 L@ L4 & 5 =T LB 3, 30 5
POSITION_PCM F{EAG XTI TSR 25 0 1,83, 2 BU(E A Ib S —80 (S kAR ) |

20



2023 455 4 )

FEUUT S BEFHLAR A 2T 1 FDR MoC6 138 5E /3B ik

FDR i 5# 1% Eng2FF_Sel_B 5 FTI ic 5% ) FA-
DEC_RB_SELECTED_FUEL_FLOW )& F TN 2%,

Pl , B B AL RS B8 « precision_score =
TP / (TP + FP)= 523/ (523+249)= 67. 7% ; 13 [0 %y .
recall_score = TP / (TP+FN)=523/(523+0)= 100% ,

4 g

FEAR B, i T e Jr ZER A0 FDR 5 FTI
TESRI AN — 2000 2 8O0 Ik o, BRIV 813 06 250y
100% , 1 % T A5 Al 2R B R R 1, BF LAAS 22 661 A4 4 A
R TE A HEHLAL FDR 4 MoC6 (iR B0 K3 70 B
IENGRS SR

e

[ 1] 38, XS0, HLEF ) TEBOHE 40 1T P 1 S5 B8 5 17
[J]. WS TR ShRifk,2021,34(12) :82-84;88.

[2] #N,2R&EE, 50 T Bl pysngd wiTBdiic
AT T]. A hk{NFE,2020,41(9) :80-84.

[3] ¥&EE K A320 CHLEUT R CATHE 10 7% #45 he
AHrLI]. miEsdiHE S TR ,2022(5) :92-94.

[ 4] HAH. ET Zyng BIREEEHECRT 5 585
BrlI]. R S ,2020,28( 1) :261-265.

[5] fAE, F A YL TR SChrim#E 5o i 5t
T[], R RAT 2 B i, 2020,31(6) -

48-52.

[ 6] /Ny, Rifgul, RO R CHLIRER AT 34 AT
RIGERIFGE[ C1//2020 H 2 Tl AR M & T
S LESIESCE  [S. 1 s n. ],2020.

[7] WK, kB, T, 5 R WILEEFR
[Cl/8ZImh Bz 2t o F R R 3CE . b
5Lt ss ol H AL, 2006.

[ 8] *RIFIC. Hlinsp Bk tE B8R/ 25 R R[]
BT oo e 515 B4R ,2021,5(3) :208-209.

[ 9] I, s SMIERS , 5. ML I 78 £ 4 5 B s 2 i
g )], B 5 A#r,2021(24) :170-171.

[10] P RS SR i 2s Sl i o o | 205 Gt o o
J¥:AP-21-03R3[S]. [S. 1. :s.n. ],2002.

[11] e A, S EEIM]. bt izs Tolk B AR

#,1991.
[12]  ZfR. it k(M) bt B R KW
#,2019.

[13] PA4, BRlR. s bpLas 3 WAook, i dhat. A
FGMR A At , 2021,

fEEE N

PR & A, TR, ERARH AT RE TN
AFHRIAT 89 5 A, E-mail ; yanshuqin@ comac. cc

T F L AH,HRIETF, TR T G RATCMNTE
FF Z2EME, E-mail : wangwei3 @ comac. cc

FDR MoC6 experimental data analysis method
based on machine learning

YAN Shugin ©  WANG Wei

(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: MoC6 airworthiness compliance verification flight test is an important and necessary condition for civil
aircraft certification. Flight Data Recorder is an on-board equipment and one of the contents of its MoC6 test is to
download the data recorded by flight data recorder (FDR) after the flight test, and compare it with the data recor-
ded by flight test instrument( FTT) to determine whether the recorded data in FDR is accurate. This article in how
to tell whether the data recorded in FDR is correct by means of Minkowski distance. By the way, the p parameter
and the threshold value for Minkowski distance is acquired via machine learning. In this paper, the inconsistent pa-
rameters recorded by FDR and FTI were identified, achieving a recall rate of 100% .

Keywords; flight data recorder( FDR) ; MoC6; machine learning; Minkowski distance
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