WO 2013/074198

100

™

1/17

PCT/US2012/055589

FIG. 1

102
™

CONTROL ENVIRONMENT

VEHICLE

CONTROL SYSTEM

11

VEHICLE NETWORK DATA PROCESSING SYSTEM

COMPUTER SYSTEM

NUMBER OF
COMPUTERS

128~
114

PANEL
MANAGER

—
112

120

NETWORK

COMMUNICATIONS LINKS

122~

WIRELESS
COMMUNICATIONS LINKS

124~

WIRED

COMMUNICATIONS LINKS

126~

OPTICAL FIBER
COMMUNICATIONS LINKS

™

118

PROGRAMMABLE CONTROL PANELS

PROGRAMMABLE CONTROL PANEL
NUMBER OF FIRST LEVEL
HEALTH CONTROL FUNCTIONS  [130
/
136 NUMBER OF SECOND LEVEL
CONTROL FUNCTIONS  [134
132"
LOCATION 138

106
L/

108
/

A

Y

OPERATOR

SYSTEMS
104




PCT/US2012/055589

WO 2013/074198

2/17

¢ DIA

TASTA ae
\ N INOHJOMOIN Ove JA0IA ONILLINZ-LHOT 8ce
30IA3Q ¥OLOINNOD | -8€C | -92¢
ONILSIAUYH S RVEES QelvOBADY LHOM
91¢ rAYA aindIT XIYLYW JAILOY
A¥3LLYE A Sorn SNOLLNE | €2 N
40 ¥3EWNN AY1dSI030010 V(44
/ ™\ / . ONILLINI-1HOI
052 8¥2 8le| vz e NEWos | -gez || “Pie
/ / HONOL AV1dSId | ~€¢C
Alddns a¥V9 FOVANILNI S30IA3a WASAYO dinoM
HIMOd WHOMLAN LNdNI 40 ¥3GNNN S$301A3A AV1dSIA 40 ¥IGWNN
WALSAS LINN NILSAS R NILSAS X
ATddNS ¥ImMod SNOILYOINNIWINOD INdNI¥Isn  0€2 AVIdSIa 222
\ A \
W3LSAS SNd
A A
A \
SNOLLONNA v9z [ snowonn4 30VHaINI ¥3SN AHONaN 1INN
L~ ¥0SSI00Yd
TOYLNOD TAAT1 TOMLNOD T3ATT ;\wmm WOHdYYS  [-092 < N
ANOO3S 40 ¥3ANNN | 29Z~"| LS¥I4 J0¥IANNN || 9oz 30V4aLNI 43sn oLz o0z
NOILONNA TOHLNOD 40 ¥IFWNN TUYMLS _
SNOILONN4 TOMLNOD 40 0S N3V N yc7 N =07
30IA30 IDVHOLS dmm 80¢ ONISNOH

TANVd TOH.LNOD F18VNNVHOOUd

002




WO 2013/074198

3/17

PCT/US2012/055589

FIG. 3
306~ INPUT 132
Y 314 '
N PROGRAMMABLE CONTROL PANEL
128~ PANEL " soFTwaRE ! NUMBER OF FIRST LEVEL
VANAGER | || | AGENT CONTROL FUNCTIONS
\ \
316 130
A
< T Ty
FUNCTION
DATABASE
312" | FUNCTIONS
/
310
FIG. 7
:_ ENTI FTCKTEN_‘I/ 600
( NETWORK ) | INFORMATION |
T
700 702
___1_7 __1_1
500 | SOFTWARE | 502 SOFTWARE | 504
Ny ™\ s
PROGRAMMABLE PROGRAMMABLE PROGRAMMABLE
CONTROL PANEL CONTROL PANEL CONTROL PANEL
AGENT AGENT AGENT
/510 (512 /514
511 / 513 / 515 /
STORAGE DEVICE: STORAGE DEVICE: STORAGE DEVICE:
FUNCTION 1 FUNCTION 1 FUNCTION 1
FUNCTION 2 FUNCTION 2 FUNCTION 2
FUNCTION 3 FUNCTION 3 FUNCTION 3




PCT/US2012/055589

WO 2013/074198

4/17

)

oLy
/
SNOILONNd | |-8L¥
asvaviva
NOILONNA
——
SNOILONNA
713A31 ANOD3S
40 438NN - | SNOILONNA
JYYMLIOS —
om/P _\/Q Hmmw,\ b= - pey Ewm_“é_ ) o TN ey
B _ B 40 ¥3gWNN
SNOILONNA _| MNWSP_.%W |_/ ON.V TaANVd 1ANVd TOHINOD
JOHINOD _ i
713A31 LSHI4 _ _ F19VINNVHO0ud
40 ¥3IGNNN | | NOLLYHNOIINOD Nz | v/
7aNVd TOHLNOD _ _ STaNvd 6¢v
J1AVNNVEOONd _ H3HIINTAL O 0L _ TOYLINOD ITIVNINYEOONd
7 | | S
281 _ NOILYDO1 ~_gop | YA
o0 \_ NOILVIWHOANI _
L _ _NOUvOMlIN3dl |




WO 2013/074198

5/17

FIG- 5 /imonc),

PCT/US2012/055589

118
500 502 504
\1  J \1 Y P/
PROGRAMMABLE PROGRAMMABLE PROGRAMMABLE
CONTROL PANEL CONTROL PANEL CONTROL PANEL
AGENT AGENT AGENT
‘510 ‘512 (514
511 / 513 / 515 /
STORAGE DEVICE: STORAGE DEVICE: STORAGE DEVICE:
FUNCTION 1 FUNCTION 1 UNDEFINED
FUNCTION 2 FUNCTION 2
FUNCTION 3 FUNCTION 3
N —————— Tl
IDENTIFICATION 600
FIG. 6  /\erwork) | INFORMATION I/
)

500 502 504
Ny ™\ '
PROGRAMMABLE PROGRAMMABLE PROGRAMMABLE
CONTROL PANEL CONTROL PANEL CONTROL PANEL
AGENT AGENT AGENT

/510 (512 ‘514
511 / 513 / 515 /
STORAGE DEVICE: STORAGE DEVICE: STORAGE DEVICE:
FUNCTION 1 FUNCTION 1 UNDEFINED
FUNCTION 2 FUNCTION 2
FUNCTION 3 FUNCTION 3




PCT/US2012/055589

WO 2013/074198

6/17

8 DI

K 7
N N TINA Z NOILONNA | NOILONNA
mwsmo 3OVYaLS :30IA30 IOVHOLS :30IA30 IOVHOLS
/ 0Z8 /818
\ \wa J - J ) | | u3ovNww
©_‘w < 1SaNoTY ™ 718 \ < TAR; \ MHOMLAN (= > 1INV
_ _
\Hzm%/ | dmH | e INZOV S
ZI3NVd TO4INO / 73NVd TOHLNOD 713NVd TOHLINOD oLl 8¢l
|,/ T18VANVEO0ud N 006 TEVINWYHOONd TNIVNINYNOO0Yd
~ P, X "\ 808
$08 z0g  JPHA 008
6 ‘DIA
’
N JUNTINA Z NOILONNA | NOILONNA
wusma 3OVYOLS :30IA30 IOVHOLS :30IA30 IOVHOLS
/ 0Z8 /818
/\wa e e J HIOVNYI
9183¢ s 78 ) s us HOMLIN e—ps{ BTN
\Hzm@«/ N3OV N3OV S
ZI3NVd T0HLNOX TINVd TOHLINOD TANYd TOHLINOD all 8cl
|,/ T8VAINYEO0Nd J1EVIWNYEOONd J1EVINNYEOONd
™\
% % J10IHIA N 808
708 08 008



PCT/US2012/055589

WO 2013/074198

7/17

| | ¢ NOILONN4 ¢ NOILONN4
| U Z NOILONNA L NOLLONNA ¢0ol
3030 FOYAOLS :301A30 FOVHOLS :301A30 FOVHOLS _L_
L== — 7 7 [ Jyvmud0s ] el
¢8 P 0¢8 P 818 - | _ L,
9l vi8 ) ¢l8 ) | TUVMLI0S YHYOMLAN
/IN39V \ N3OV INTOV N
3INVd TOHLNO TANVd TOMLNOD T3NVd TOMLNOD 000}
TIGVWNVEOO0Yd T1GVINWVEO0Nd TNGVWINVEOO0Yd 43OVNVA 13NVd
SM Noﬂ vwcm mfﬁ
IT DI
| UL | Z NOILONN4 L NOILONNA 2001
EEER LI 30130 FOVHOLS :301A30 FOVHOLS /
L= —£—- [vvrntana |
9 /079 /818 Favmidos, ¢ g1y
918X / -—> vl ) -—> cl8 ) - i >
_Im_m<>> ._.n_OwI_ AHOMLAN
PZERN N3OV N3OV —<-
\mzﬁ_ TOMINO TANVd TOMLNOD T3NVd TOMLNOD 0001
mW<_\,__\,_<~_eo~_m Wm_s\,_s_éwo% Em<_>__>_<~_wmmm NESTep—
\
708 ¢08 008 871

Ol “DIA




PCT/US2012/055589

WO 2013/074198

8/17

¥0cl

olcl

0021

80¢}
¢l 'OId

¢0cl



WO 2013/074198 PCT/US2012/055589

9/17

FIG. 13

_~1302
1308 1300

y B o [

Va !

1306

e X¥—F o Y— o — ¢

N—V

1304 ¥\ A




WO 2013/074198 PCT/US2012/055589

10/17




WO 2013/074198 PCT/US2012/055589

11/17

1502 15&? 1504

\ /
(o) (o)
4 N

11501
DOOR STATUS:
FIG 15 UNLOCKED
N
1508\O 1506 Cj,1510
\ LOCK UNLOCK /
1502 1500 1504
- Q \ y, N
e N 11501
MOVEMENT SYSTEM:
FIG. 16 o 508
JAQE
SPEED
k j \VS> N
3 1608
1602\O 1600 <:)[1604

\ ON OFF )




WO 2013/074198

PCT/US2012/055589

12/17

(_ START )

Y

1700~

CONTROL FUNCTIONS TO A PROGRAMMABLE

ASSIGN A NUMBER OF FIRST LEVEL

CONTROL PANEL FOR A VEHICLE

Y

1702

ASSIGN A NUMBER OF SECOND LEVEL
CONTROL FUNCTIONS TO THE
PROGRAMMABLE CONTROL PANEL BASED
ON A HEALTH OF THE PROGRAMMABLE
CONTROL PANELS IN THE VEHICLE

) J

( END )
FIG. 17

( START )

A

2000~

MONITOR FOR A HELP REQUEST FROM
THE PROGRAMMABLE CONTROL PANELS

HAS AHELP
REQUEST BEEN
RECEIVED?

2004

IDENTIFY A PROGRAMMABLE CONTROL
PANEL THAT IS FAILING TO OPERATE AS
DESIRED FROM THE HELP REQUEST

Y

2006

INDICATE THAT THE PROGRAMMABLE
CONTROL PANEL IS FAILING TO
OPERATE AS DESIRED

|
FIG. 20




WO 2013/074198

13/17

(_ START )

Y

PCT/US2012/055589

1800~

IDENTIFY A GROUP OF PROGRAMMABLE
CONTROL PANELS FOR PROGRAMMING

A

A

1802~

SELECT AN UNPROCESSED PROGRAMMABLE
CONTROL PANEL FROM THE GROUP OF
PROGRAMMABLE CONTROL PANELS

Y

1804 ~_

SELECT A NUMBER OF FIRST LEVEL
CONTROL FUNCTIONS FOR THE
PROGRAMMABLE CONTROL PANEL

) J

1806 |

IDENTIFY THE NUMBER OF FIRST
LEVEL CONTROL FUNCTIONS FROM
CONTROL FUNCTIONS IN A DATABASE

Y

1808 |

SEND SOFTWARE FOR THE NUMBER OF
FIRST LEVEL CONTROL FUNCTIONS TO
THE PROGRAMMABLE CONTROL PANEL

Y

1810

RECEIVE A CONFIRMATION THAT THE
NUMBER OF FIRST LEVEL CONTROL
FUNCTIONS HAS BEEN INSTALLED ON
THE PROGRAMMABLE CONTROL PANEL

IS
ANOTHER
PROGRAMMABLE
CONTROL PANEL TO BE
PROGRAMMED

YES




WO 2013/074198

14/17

(_ START )

PCT/US2012/055589

2

A

1900 SEND POLLING REQUESTS
™ TO THE PROGRAMMABLE
CONTROL PANELS
Y
1902 ~ RECEIVE RESPONSES TO
THE POLLING REQUESTS

1904

HAVE ANY OF
THE PROGRAMMABLE
CONTROL PANELS FAILED TO
RESPOND TO THE POLLING
REQUEST?

1906 |

IDENTIFY THE PROGRAMMABLE
CONTROL PANELS FAILING
TO RESPOND AS NOT
OPERATING AS DESIRED

Y

1908

WAIT FOR A PERIOD OF TIME

NO

A
END

FIG. 19




PCT/US2012/055589

WO 2013/074198

aN4
A

I DIAd

8l1Z~ 143V NY

3LVHINTO TINYd TONLNOD T1EVWINYEOON a3 TIV4 IHL WO¥A SNOILONNA JAYN 3 OLNOILYOIHIGON | -801¢
JHL HLIM TANVd TOHLNOD T18VIWAVEOO0¥d JHL AJIGOW 40 3dAL FHL AJILN3I
911z vwa !
2712 NOLLYWHOANI
JHL NI INIST¥d :SNOILLONN4 NOLLYYNOIANOD HLIMSTINYd | -9012
TIILS STANV TOHLNOD TYNOILIQQY HLIM TOYLINOD FTGVIWINYHO0Yd
T1IEVWINYHO0Nd Q3LN3IWT1ddNS 39 LON GTNOHS JHL 40 1SV AJILN3aI
LVHL NOILONN4 ¥ 3QIAO¥d LSIT3HL )
WOYA mﬂ,w_\m_,_u,_m,_\w%ﬂmﬁmwhzoo TANVd TONINOD T18VIWNYHOONd
Q31Iv4 IHL ¥O4 NOILYIOT 012
~ 1SI73HL Woy4 3HL 40 ALINIXO¥d @3¥Is3a |~
N TINYd TOMLNOD V NIHLIM STINYd TO¥.LNOD
~ TIEVAINYHEO0Nd TIEVWINYEO0Hd ANV AJILNAAI
3HL IAOW3N TNV TO¥LNOD F1aVWNYHD0Yd a310313S i
/¥ IHL NI SNOILONNS JHL ¥O4 ALRMOIMd V A4ILNIQ
Pz < TANYd TOHLNOD
0212 TIEYANVIOONd GFIVA IHL N o0
; 40 NOLLYD017 JHL AJILN3AI
TYNOLLYY3dO
y N @3L93713S TANVd TOHLNOD ;
T1EVWINYNOO0Nd qaNIS3a SY
2117 3HLSI ONILVYIAO TINVd TOHINOD
T1YWINYEO0Yd
STANVd TOHLNOD JTEVIWAVEOO0¥ 40 LSIT3HL Y3 00LC
rAd WNO¥4 TINYd TOMLNOD T18YWINYHOON V¥ 103 13S
X) ((Lv1s )




WO 2013/074198

16/17

PCT/US2012/055589

FIG. 22 fﬁoo
DATA PROCESSING SYSTEM
2916 ~ 2206 STORAGEDEVICES 2208
2204 N /

PROCESSOR UNIT
@ 2202 ﬁ
\

ﬁ

4 b

i

coMMUNICATIONS| [ INPUTIOUTPUT
UNIT UNIT DISPLAY
/ N \
2210 2212 2214

i

COMPUTER PROGRAM PRODUCT

COMPUTER READABLE MEDIA

PROGRAM CODE

(
2218

COMPUTER READABLE
STORAGE MEDIA

/ 2226
2224 y

COMPUTER READABLE
SIGNAL MEDIA

/

2220

\.2222




WO 2013/074198

17/17

FIG.

2300

23 ¥

2302~

SPECIFICATION AND DESIGN

Y

2304 ~_

MATERIAL PROCUREMENT

Y

2306 ~_

COMPONENT AND SUBASSEMBLY
MANUFACTURING

) J

2308

SYSTEM INTEGRATION

Y

2310

CERTIFICATION AND DELIVERY

Y

2312

IN SERVICE

) J

2314

MAINTENANCE AND SERVICE

FIG.

24

PCT/US2012/055589

AIRCRAFT

AIRFRAME

INTERIOR

SYSTEMS

PROPULSION
SYSTEM

ELECTRICAL
SYSTEM

HYDRAULIC
SYSTEM

ENVIRONMENTAL
SYSTEM




