3t

SSHoIES 28

== 2012-49SC-3-9

grjolEe] H87Q) A4 A

]

( An Efficient Transmission Scheme of Aircraft Data )

%

o

-

2 o
=S g8A4Q nduely A WS Aekdich obd ATt vl g FosHAl AAE e dF 7oA v Ho]E e HA|
AES AdAe Folrgs d5E vdgdoly e ¥& oz T Aol Fasith ofd B =& FEA 45
71HE Bt HAHHE 45 F ols AFde PdE VIS AL Ak W vdgHolHY A S8 Y
A7 ZHE 7 L7] wiEel AE AlZE <tol wlddlolEe] 71, AEE Bt £4A FAE £ A ok AFE V)
Z9] ARINC 429 #gell s 25% A53ddol S wch
Abstract

In this paper, we propose an efficient transmission scheme for flight data. It is important to reduce amount of flight
data transmitted effectively for timely transmission in airplane that the safety is very importantly recognized. Thus, this
paper shows the improved technique transmitting after compressing flight data by the lossless compression technique.
Because the proposed method improves the transmission speed of the flight data effectively. The processing of flight data
and handling can be easily performed in the time to be restricted. The simulation results show that the proposed scheme
achieves 25% data transfer gain compared to the ARINC 429 based transmission method.
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ARINC 429 B2 Z2EZ2 C-17 & 3715
H] %8 Boeing 757 / 767, oloj¥ 2~ A300 / A310 & ®
@710l de] ARSE AL v S A A o= Mark 33 DITS
(Digital Information Transfer System) TR o= ¥
2 9tk W2~ Alo717F o glom HA o] FAl
Aok Hd 2070 A AT ESIRE Ho| AlolE
(Twisted Shielded Pair)® AZ¥th ARINC 429 =&
B2 Fo 54 ggr 2gh

A EQIRE Ho AE
"1 Biopolar, Return—to—Zero

FeF gl A - ekl HlsY] BREAXE
|AA 24 0 A2 4bit A7H

Al BAA

A D LBS

2 dlo]El =7] @ 32 bit, 19bit

= 1 12-145 kbps(Low), 100 kbps(High)
olf %% : 53 Kbps(High)

AZ42] ¢ 1bit Odd parity
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ARINC 429 ZREZo| oJsto] dEH = vldoly
of Wigk Al WA= ARINC 429 PART 1ol A e]w o]
9t} ARINC 429 PART 1914 wlaldlo]El:= 2's
notation(BNR) 2}
Binary coded decimal notation(BCD)2.2 FdET}. %

complements  fractional  binary

E 1. BNR dlolF Hol=
Table 1. BNR data table.
Min Max
Eapt Parameter Range | Si Transit | Transit
Label| ID Units | 8¢ | ™! | Recolution| oo | ANS
Name (Scale) | Bits interval | interval
(Hex)
(msec) | (msec)
ooz | Sected g a6 | 16 | 10 100 | 200
Altitude

102

00B | VDOP N/A | 1024 | 15 0.031 200 1200

Selected

001 ) Knots | 512 11 0.25 100 200
Airspeed
103
ooz | Slected s | s12 | 1| o | 100 | 200
Airspeed
Selected
104 | 001 Vertical |Ft/Min| 16384 | 10 16 100 200
Speed
y Ground ; _
312 | 002 . Knots | 4096 | 15 0.125 25 500
Speed

~ Label : dloJE|e] 487} o3-S s
H]oﬂ g} g2 ouE 1A, 62 SW label 1025

g1 ID 0022 =418 79 Selected Altitude® A5
3, 4H] ID 00B= 21d 45 VDOPE AR&-H Tt

~ Parameter Name : tlo|H¢] T/E ¢n|gith

- Range : dlo]H <] @ 9ot

- Sig Bits : ARINC 429 dlo]8] %¥¢] Data Field
of aG= HE Folt)

FAE = #

- Min Transit interval / Max Transit interval : d]
o] AFe Hul, HA HAES oJw|gir) Label 1039
1002} 2009] gk 1z Ha 5WlolA Hd 10W 1+4
o2 Hlo|E7} MFEoloF drh= A& YERTh

ARINC 429 Z2EZo] Ado| AL&EE= dgolg ¥
Yo 5 geg pRE ¥ 2F deld Eue
B, 7F oJd o] oue geu g7

E 2 ARINC 429 Z2£Z9| oo|g =Y
Table 2. Data formats of ARINC 429 protocol.

Bit 9141 32 31 - 29 28-11 10 -9 8-1
°Ju(BNR)| P SSM Data Field SDI Label
Bit 914 32 31 - 30 29 -1 10 -9 8-1
°Ju(BCD) | P SSM Data Field SDI Label
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- SDI(Source / Destination identifier) : 99, 10W
HEZ A $23(source) 5415 (sink) S 1
3t7] 918f A&k SDIZA] AFE-EA] 45 ol
B gdog ALg b5

- Data Field : % dlo|E]7} BCDY
208714 9] HIE7} BNRY 4% 11 H]
#|o] v E7} @),

- SSM(Sign / Status Matrix) : A #] 9] €}
o} oke ARE etk BCD dlolEdl 4
2 W9 (plus, minus, north, south)Z, BNR o]
79 299 HEE sign, 30 2 31WA HEE
o] e E EASY

- P SF HAEE 9% Odd parity= AH&-H T

3 204 Data Field= AZA Q1 vlgvlolElE £
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of o3t A E=E WMEE F Data Feldg F3t9 A
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Data = Round( Value x 2w / m ) 1)

o714 we¢t me ¥ 19 Sig Bits®] 33} Range #t
S 747y yepdit), s A$E veduolE = A5
A A (2)E B8k BdEh

Value = Data / 2w X m (2)
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Fig. 1. Data transmitting and receiving method base on
ARINC 429.
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Fig. 2. Air speed and altitude data obtained with the normal flight condition.
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Fig. 3. Distribution of differential data at the normal flight condition.
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Fig. 4. Airspeed and altitude data obtained with the abnormal flight condition.

& welEth gt E 194 49® Air Speedsh Qo 4] Q15 vhs} o] FETlolA 3 AR
Altitudedhe] #2 2% F717k 5HS #erd o) o] £ g FA% ARbolth, o] ¥ ERe|AE A
g ME g wddels JuAsd FRatE o 4L wess] Astel FuA wGelA Lol
Ae ¢ ek = uPejolE g ATk 19 43 X-Plane® 5

(237)



66 gSHolEe 28

) 7]4: = (Air Speed)

200
150 A
4
14 100 A
)

50 1

-160 -120 -80 -40 0 40 80 120 160

= (Altitude)

250
200 A
&+ 150 A

i
100 1

-160 -120 -80 40 0 40 80 120 160

Diff
a3
Fig.

H|ME A B[ O|E{of| CHSH AH2H[O|E 23
Distribution of differential data at the abnormal
flight condition.
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Table 3. New data formats.

Bit $14] 24 23-21 20 - 11 10 -9 8-1

9H(BNR)| P SSM Data Field SDI Label

Bit #14] 24 23 - 22 21 - 11 10 -9 8-1

°ul(BCD)| P SSM Data Field SDI Label

=g 2o
Hl2 ol R

(float)Data

I
(float)Data
v @ tmp = Diff + Prev (float)Data =
(float)Data=tmp /2" x Y Diff/2“x M
N Prev =tmp Prev = Diff
v
(int)Data = tmp = Round( Data x 2" / Y)
Round( Data_p x 2" / M) Diff = tmp — Prev
Prev = Data Prev=tmp
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Fig. 6. The proposed transmission method.
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