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Abstract

In order to adapt to the rapid growth of air traffic flow, Data-link Communication System was put
forward as an important communication resource in the next generation. The ground-to-air com-
munications system was generally called “Data-link”, which was used to build a bidirectional data
communication between air craft and ground system. Over the past few decades, the ground-to-air
communication has been mainly completed by voice system. Compared with the traditional voice
communication, Data-link Communication System has many significant advantages. However, it
still has a lot of shortcomings in using process. Although current study on Data-Link Communica-
tion System doesn’t have a consistent conclusion, there are still evidences which show that if the
data link communications completely replace the voice communication, it can prevent 37% com-
munication errors; if additional system is designed to determine whether the pilot understands
relevant information, it can reduce 30% errors. The data link has brought a huge challenge to the
air traffic control system and the pilot. The present study focuses on overcoming technical and
potential safety problems to implement the next generation air transportation system completely.
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HE

AT EPREEK RGBT E, $3EFE N R4 (Data-link Communication System)/EA “TF—A
M BH RS (NextGen)” HEEBNRIFMHIRE . “BI8s” RUTSEFEBRRAN—AGHK, &%
RGHATEYL WIS RA R FERE, LOHERES WWERPNAEREER. 280484,
B FEIRTIES RESLI, SELETENMAL, BJREEEAFEEENMRE. R, FIEEER
RO IRE — B SFE, REEMPHFANEEERERRZRTEH T WVTEHRER
H—BER, BE — 2R En, mREEEEREEIRESTER, BB 37%HE MR,
TE, WRETHHINRGRF E CITRAEM THMNKER, XEBIRAD30% M4 R BIRENSIA, &
EHZEEH RGN ITRWR T ERKIPkEE, BRI R BERBREARNBEN ZERBE, Uamih
IR T —REEZBRS

K ia
FREERARLE, THRNZZRAZE MTEE

][/

1. 5]
11 &8

BEE LT K R, THAEREREN, BT T A RGN TOEE X K T
AR . A XX Rk, TR R M EFH SRR B T A e S —— N
REITIBM AL (NextGen), B¥ER—NEINEE. BFAEANAS, XkTHEEHNSPREE
ARG, AMUEHE AT RATEN T BAEE AR M. TUE AR RIS, i AW
AHLF 25 BEAE s S80I B A R GO R 4% R G #0Ks 43 5 3 (Shelton, K. J. & Bailey, R. E., 2009).
It 22 T R ) — 2R 1 K S 1) R0 A A A 7 e

LI RIS Bbs, SIS, TRAMBEARFEW LN, HPaaissedifs o
FEE o0 R (net-centric) HE & (Kraut, J. M. & Kiken, A, 2011).  HI T4 451 2@ e il it 3 ik BLE 35
S, HE SR ] R S BN A AR R, VSR N — RS T EE, R @ T R S
(Data-link Communication System) M-S e H . FE N T — R E BB R TR, BUBFE LM,
AR — 22 KL Rt T 2 4R 4 R O e L SRR E B, DUEMBER B 2=, W hfE . Rk
Bl BAEE, VURKHLRESATIRGL, AR, & Refd 2 o 22 il i) 5t S AL SVa 8 I 7 s A AT UE
R ED B 2478

1.2. BiEEER MR

Hodle B D AR IR G GAR, 1% ARG TN B & ANt 2 A 8 15 R 4 2 T o KL 3
RS ER:, LI R SES WL 8] XA B @ H(AC, 2008). HdlafEfE 2 th 2@ iRk 55 (ATS)
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AE AR A3 4 A2 A I (Air Traffic Control, ATC)F1 & 4715 B IR %5 (Flight Information Services,
FIS), ATC il{= X ALHE [E shAH < Wi 4 (Automatic Dependent Surveillance, ADS). B il 51 - K47 72 Bl 5@
{Z (Controller Pilot Data Link Communications, CPDLC). Sk 2 (Context Management, CM )&k 7S 7 22 i@ il
4% W Jiti 3 45 (ATS Facilities Notification, AFN) (Maryland Inc, 2005).

THEIE] 2030 4F, 85%[1) 2 HH 22 i AR 25 (AT S)i TR I o £ b B AL 28 2 it 452 4 [X (Terminal Maneuvering
Area, TMA)SZI o 3 [F [F N1 iR R (NASA) T K T 2 BEAE B s B8, S dn g 78 T — A b R 58 hn S ik
(T L A TR I B WS RIS B (5 B AEMEAE 2, DASEIL ADT &4k 7R (Shelton, K. J. & Bailey, R. E.,
2009) . X AL AFE 6 NI, B3 3 2(PFD). ST (ND). -1 ¥ AT R (EFB) AL 27 25 (HUD).
1M Hh ] B (SMD) RITHLER rh A M R R 4

DURILE) FD-ATC RGuEHE: HLALAG. ATCOs. HEIN G, SBNAZ (s AF . RS AL,
PASAR R BIHRAERIRE Y o 284001 —AMhdE YL b, RAT R R EEE AL A 72 LSS 5] 1) 25 Hh 22 il
E I E M (ATCOs) A ©AT 5 75 2B AR AR A Ao bE E3RIUE &, ] R A K HLAT ATCOs
] “gilr” BMEE . XLEE BB T RS N ARG, LESR . 5, DURBEE
iE 4T A (Stedmon, A.W. & Nichols, S.C., 2003).

BEEHAL I R e, MU E, — Lot )y iR s R G B A AR FBOR AT W, Rk
TR HER) B S A G IR S 1 ME— I HE, X ANUEE UL ADS(H ZAHC ) B AR A A, A
CPDLC (il 51 %47 B m ki (3) B Al Sd@ i, Seil 7 LE Sl HUREEEEBORIENTE AT HIZE
G

ADS-B (Automatic Dependent Surveillance-Broadcast);& ADS AR (it — K &, B3k E shil 5%
W & — ML R &R B e 2 B3 F CHUNIES . ALE . . A A — 2S5
FR . ADS-B R % H 2 i MHL B M e, PARPIR . 2 f0n 2 m07 2058 o AR E 5 . HlE ADS-B
HAE R H UK R B HLEUE B AL s s SR B S E B, Bl LA T ) 5 B R 4l
ARG NI LR B 5 B RR 38 . NIMELREE B B SR 5 USCsE i) HoAth CH LA [T ) ADS-B {5 & BLEL TR
RAER. SHER RS WUT RRAE WUEERSAE BN INGE B (0. hREEEE, B,
SEAER), RIS T7 875 vh a2 3l o ) v R % kL.

1.3. IBZF B (Voice Communications)F¥#E#% (Data-Link Communications)

eI LM LA, M2 3d S 32 Bl I T4k re TR A SR, DRI, 1 5 08 A A b s e R B LAY
X RAT RIS A I A ) L (ATCs) SR U, 15 3185 A IR 20 A, Forh i R B0 AU AR T 7 (8
P BE R [P R | B ik 15 4 (R BT 45 10 5 2 AR ) G R 9« VLN (Shelton, K. J. & Bailey,
R. E., 2009). W&, HATEY B, Jo4k il (5 & 00 B 0 fk 2l (s s, A RAT SO G 8l AR 55 A0
BN RAT S, B SR ), TR B E @ A S ATCs BN, DU S SR 4 b
(Stedmon, A.\W. & Sarah Sharpies, 2007), [FIfF, BEf5 3G I €AT G T & B M PR B i L i, R RRIC I AR
J%;(Navarro, C. & Sikorski, S., 1999). & @ MM SRS W, B 5 IRMEEE . B8R
W R SCOEESE), RAERMIPFIE S . TS,

Prinzo % 7 KAT AN ATCs [EIFE MG, 3 T Rg5he: AESEERIMERN, s
EH R JURB /N, WA E W, B EE R CUSRCh 5 80 RS S ) — AR YR (Lin
Chiuhsiang Joe, Lin Po-Hung, Chen Hung-Jen et al., 2012). Helleberg A1 Wickens 27, A B 2% 5w 1 32
BRZ “IEERE” . B RAT SR ATCs 2 (8] 78 & 1815 B4R % (Helleberg, J.R. & Wickens, C.D.,
2003). UbAh, EEIBEILAAE— R A R FrE s o w PiE S s b T A F g e, prblix
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ANTRAT AT RE S BB L e Rk s o AT R IR S B . XS AT BE S AT R AR, ]
REFECUTRIREE R, OO REEE R MG, IR REA TR, NS —NAEXRE,
ATCs 757 1) WAL EAR K, ABATH TAE AT aAEE K, 55 s, KEFZHISEIRE WL, HMRER,
AR AU R B AT 22 41— 54 K & (Gibson, J., Orasanu, J., Villeda, E., & Nygren, T. E., 1997), sz
b, FEW AR SV 2B A G, )R A ZE . EAE TR R LSOE e

P RAT 2 A v BB T A R AT R AR B AU, BT o4 U TR B A R L Rk AR
AR, SR S — PP IE AR, B R RS AE . 5L, BiRsiE i Ra
AR Z T RAARBR . Hlhn, A EEEE RS 7 ) TAE 5 (Corwin, 1990). JREILIZF4H
(Helleberg, 2003)Ff-34m 1w AL M0 H., E T SORME B 1G58 1 B, SURME BB v DA K A LRAF
PREL. SR, HEEEE IR RS SRR A — ek e, FRARIE TSR HITH BT AR (B () §
K, FEHII T AT AN ATCs Z[a)fhyma SZI TB] o 55—, #RAF S BG 0 AT 3 I Sk B I Ta] B A £
fifo =, HREERG T LA VAT BAERE DA SRR BT B ERER TN RS, M2
T AR FEAE A I AR AE B . BB R AN S B R, AT T 65 2 I TR 0 B SR A
JEFER . 20U, KRG B RAT A RS ER R AT, T A 1S B SN R0 [ R(Kraut, J. M. &
Kiken, A., 2011).

R IX L L LD S, I RA SR IER A R A Ui ], Bl R R TEH T T A
B — 2 FIARE SR, R BIRFEE RS TR IE S8R, BB T 37% Ml A R, mH, R
THEAM R G E RAT LB T AN B0 S, SCREIZD 30% %S 1R (Lin Chiuhsiang Joe, Lin Po-Hung,
Chen Hung-Jen et al., 2012) .

14, BRBRRGHVEAZBIE R

—HLk, BExHA %4 EE (Hawkins, F. H., 1993). & RMPLAN G SRS E K5I, 7
REMARAS b o287 - 20 15 LA LA V@ Mt BRI, SR AE . T ERIsIN, &
TEEEFEA R BEAE LS LR &R FH (Billings, C. E., 1997).

Orjan Goteman X H 37 R 56 (7775, BF9T CPDLC RALAL 5 4 #5438 &1 B9 520 (Orjan Goteman,
2010). BEFCHIES 11 AN, BENLIZE 10 S04k, BB F0 N DUEE 2 3E N HLZE N 52 VA 8 A AR 15 LA T
&L A IR IRRE UK.

AR R K 1) T8 - AT A B EER 84S L AL S e /R B AL B, DU R AE Sl BRI
5N 2) BsdEEAHAIRE BACHRAN, CPDLC M HMLIE—EfEE BB 7 ¥AT R AR 2
A IR . B R IEIHEEN, WAT AR SRR TR E RS, B S5, HME BT
BRI ET A, 2 B R AT B I R A 5 R R L A5 B e — BU . s HuEE s, SE RN
5 B AT RANEVE B A R BT IR, AT RAZS 510, BRAERIEM GRS AT REETH
Mo MK, @RS A IO T, E—eLA T, B2 5 H AR HLZE s R Ve A5 B B 2 B i
HORGE [ B, IR FPAT s 32 25 el D 2 B e v a8 . B RAT SR B 2 Bk R RS A g A, AT R AT RE
TEBWOFHAT T E TR S . CPDLC £RM 5| NFIRAZE H S 3 TARE R TR 2284k, MR 77 T2 %AT
RN 2 (8] PSS B INR T, DS RS = S ) A, Y A2 CPDLC X028 7 2 it
WIEIEEE, AR TSR VA R A A B AR

Chiuhsiang Joe Lin R 5 TR FLIBE A RATHI B, RO B A X RAT 08 AR fpy 1 e
RAYEZ M (Lin Chiuhsiang Joe, Lin Po-Hung, Chen Hung-Jen et al., 2012) . B 7 & B AT B B ME— B2 152
MR 2, MR B AR e I 1 R R R . R AT, BEEN A REER, B CPDLC
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FAOMEFIEE R, EHTHEAUTRITAR B 8B Biwas, T R S ROREA 8 E
B EAREZESR, W, BEREE AR T RE R MRS 0 N, BEEEE o vE, H
TERAES 5RO S X S A TGS . FERLRF T, BB 5T AT RO ERE S RS
SEPEANA FPEVEGT, AT A OB AE AT DL g e UTE &85, Bl s Bz e F s AL &
{HK 2 Bl g B il (5 R LT R AR B 10 o

15 BREBERGENEEARNTER

HFARBE R, TEAHKBESERL I E R EENIA, TTEN A, EARATAT LA A2
W2 AEE R, MR EEE N NS X, S8 A WA, BIKTER
(Orjan Goteman, 2010).

Joshua M. Kraut il i 73 Afr 4 @ HATE 2@ E LB A, DO B S G DA . AR H 05
FURRAI S, QI 7 VUM, i E i o B R AP RV AR5 R O s )
FHEZVPor RV AR S s s I8 1 R AT 2 I it BRI b, BRI IRGE 100% AT 5E (1), W 903 75 5550
PR R AN R RIS T S BB 0 T R T B0 N AR SR R N, PSS T T I S8R I (K raut,
J. M. & Kiken, A, 2011), XBf, TEHFERNEZ W EHESHHN ABRSEEER, HTIEER, (HIXFE,
TAEERIRIE &5 F ORAIE 22 AN B R, PRSI st b, HTHAANAHREERER, 6y
HHEABOARI TR, B ERIERZ 4

1.6. AHLA@E

NASA JFK 7 AT AR s &, 3 E dn il 78 N — AREUE B b Se i, il AL LZE 2 7 X 245 5
(Shelton, K. J. & Bailey, R. E., 2009). A 57 i1 32 B2 H 52 i 52 an el R FH S 35 i i 2 P 80 4 0 BV 52 TR
S B 4D WK, RV AT AS @S S . AR iEE R AR, R A R
EefE (HBUE T AP, JEER R R SR AT SR MR R 26, XA T8 SR AR A4S RS RIRE S (Williams, J.,
Hooey, B.L., & Foyle, D.C., 2007). (& EIMIHEAE & SURUERTE B SR AN AL CHLFPIRES, $24% 4D %
2R3 S AT o

TRAT AR s M T AT e S 0 TRAT F R S R R A SRR & AR TR T BT, AR BRI
WA, — e MR TT RETERE P, WA SR s R 4D R 2 2 1 .

S B 35 i 23 R R 22 R 7 st i Kevin J. Shelton BF 78 7 308585 5 T —4C ADT a4/ i «
H P R IR 00 R o R R An T AR FH Sl (A P S AR D BV v AR 11 S I S R AR E R
WFFE LA @ TR A R B T AL SRS 00 BRI, VAR B DL R AR gy, (HA k. BT,
PERBEAE, BdmsE@ il nT Rt aT k5 2, L E CPDLC A g N ©ATHMR B, 75 AR
B SRR ) R 2 AR 2 | ARAGERTHI AT IE . 5 K R 25 R (O A T 5 I (D) [R5
EIEE . DYLEP T R S S5 R T AR A

TE—ANEEG BT T DU FE AR a) 15 S IE R U R AR (S B b) 15 S R i TR s
A ¢) HoEE I B AIE @, B RE KB d) HdEEEES . BRI S ERKTES.
PRE NAZ AR BE 0] 8, 7E 24 DA E AR S SRR IUHLZE N 532 75 REAE 1R 0l S o 15 53¢ o T 9 2090
INEIRFEEAE AR S HLAN RS FERE R, EREEARMARH. 1EH N RIS E R
15 B R TS R A L) 2 AL 1 B R R A b o BB DY 4 1) S g R 7R AR e 8 3 R S LA % e/
HRES IR . Wk T =AMENL: a) S ERA A O WHUEL, EEDSCAEE R b) SRR
ANAHUIRE BLIF AT LA A HAh K AL DL ©) BB E TR0 o A LA E B RIS Ol JEIEH
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HOFOHE: MR R WATHR. ARV ARSI A EIE AR . w8 R e )
4D B REE, REWS ORI M MLAR I AN IEB RO VR AT L OB NRAATHER IS 0L T H, BtRIER
FF, AT RAENLA R GRS 245 ATE H RSB SR AT, RS SRSk & I A b o
A BRI I 7 IR e Hofh f5 3, Lee I Streeter 2 J5 A 70 U5 1815 2539 0 64T SR B Sk A 1 11
SR A5 RIGIE 71X MR, REDE TG R 7, EAKIHEA U R W 3R 208 SR 2 1 ik
KREH M R INER

2. Bix51ig

TEA ARG, Bl ok BB 30 2 RIS S 0@ R, T80 1 5 1R AR R AT IR G LER, i
FE A ROl e B TG (A BE L A T N FH B R — A0 2 Ge R A7 2 1D [e] BN 98 72 1 1] e
FAG BN 785 HIBT 7R LR

WFFLR A, AR RE BV RE S 7E B HUE W BURIE S8R, (H i TLRAE B E R S BR A
Belais B E A IR, ARSI N — R4 1% 4 8] @ (Shelton, K. J. & Bailey, R. E., 2009). Kk, SEHEE
FRE MR (NASA)— ELEU T 0 7 50 5 A1 CPDLC FORH 5% 1) 81 e o] i3 R AR v 3. S5 T30
{EHANEFBAS FRES QAT T A R T, 48R AT 50 45 5028 — 83U, 1 60 2 %5 id 2
BB, #A UEHE 3R G & @ N R GO B B S AH 45 & R B N2 A T ek 88, AR50 2
B @S 1 AL ¥t iE) 8 (Lin Chiuhsiang Joe, Lin Po-Hung, Chen Hung-Jen et al., 2012). B & & H — &%
PRI 98 E AL B ¥ T i) (McGann et al., 1998).

EARIE AT AT 0 TAE S A W i, E A b 38 5 TN %A 52 A fuer 2 R o T
IR R INEE R ICIR BR AR, BRIER B . SIS AT RS S Rt e B e, (HAE
ATH B I as, SIS @RI HU B, AT S B R SRS B s S R R, AN B EAE
B BoR T e, WU, BRI 2 REIEN, K TAE S FEcE &M AT, B A s
BRI RGUEE N, BES TEMM T, sSE R, BN RAR, BIRERARG I AT RME
NEERERRS . BN, ENRYN, CPDLC M hn %7 R AL EH I A (Lee, A, 1989), XM %47 5
FR BB @, BTN G HAEEE, CAT AT DAL R, — TR ATIRAE, RER
E SRR, — O TEE T REE S ATCs HHATAE, #2EE. W, Him (s nr DLkt f
WEITFHAER, Aarmd “gmr” o RUrECEIRT,  FRCE BE01 8 TAE S A I B s S SRR, K
MG T By, $AT R EE I B  KHLA CPDLC 5iif, Wit CAEf, MG S, XnhE
T IR R GO 2 58 78 43 (R TA) 20\ R A J2 5 [R] B B 4% A TR o

gi b, HUEE s HATAE S E A WA, B, BRBEAR AR B EEEE m A
PERRUE,, XS AT A AT S M ESRE . £, SUREN AN A mEARBRIL, FANEE
AUE s A 8 Rk, (G R A BOE S B P IR AL, s R AR
WE. T LMEIAE SR AT, B, BUREIR RS AD Hb &) G N A A b A A T T
ZRE TR R, BN G EAER IR, ik EE 2 MR SRS BN, TR ERIERT, BRIKT
R TAES, [R5 AELEMH CPDLC, iiiH, CPDLC S THRLE H T4 E 1 € AT B,
KEEA AN 222 AT SU A 6 4H
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