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(transmission-reception angle)< 2Zbal, A1t (said transmitted radio wave)Z &35t A (a
radio wave) & 21 4 S} AdE A3} n=A Al2=He] AdEC.

A7) QbElY Al 2B (44) & Al F3 )9 (a first frequency band) &8 HIALE 4= 9l= HFA} AX}(radiating

elements; 50a, 50b, 50c, 50d)¢] A1l oJ#@o](a first array; 45), @ A2 F3 d(a second frequency
band) &2 WAFSE 4= 9lE HIAL A} AHo]m 3fi}e] A2 ofd o] (second array; 52i, 55, 56), 7] HFA} A&}
o] A1 of#le] R A2 ofde] ZAztE Azt H/EE W@ F e B9 &3 &A(activation
elements), R M™® <tely} 774 Fholl 7|xste] 7] €43 &AE AT F Je AEE EE(a control

vl

module)& ¥33ic},
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g Al Al
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AT 1

nel AAdd Wx As 3 EWAAH Y AAF(transceiver antenna system)ell ]3] Fapg-wx
(frequency-modulated) A 3}E(radio wave) AASE A3 LA7](generator)E X33te AE 4182

Aete A Az A -7 A Az Axe AdE otdly 7 h(aperture value)I HAI-F=41

(transmission-reception angle)2 2z, A7] $AE A3 (said transmitted radio wave)E A3t H3H(

radio wave) & AT 4= 95— o 9lojA,

EERE )

o

7] QrEILE AR (44) 2,

A1 F3 Y (a first frequency band) &2 HALE 4= ¢l HIA}L AA}(radiating elements; 50a, 50b, 50c,
50d)9] Al of#el(a first array; 45), 2 A2 T34 9 (a second frequency band) o2 WAL 4= = W
AL axpe]l Holm shue] A2 of#|o](second array; 52i, 55, 56)¢},

7] AR kel AL ofde] E A2 ool Z7E @43 Z/EE uE@dEE 4 e 559 @43 &A%
(activation elements; 70y, ..., 70;, ..., 70,), &

Adeg ey 74 ghell Z1xste] 7] A8t AR (70, ..., 70, ..., 7T0)E AT F A= FEE EE(a
control module; 42)

S x3she 5ol e T dAF FA.

AT 2

A1l o)A

A8l oty 74 3s E5%e EE(36)S s 540l Ade FA AR FH

A3 3

A1 E= A2 QlojA,

7] QFEIL Al~ElS WAL Azpe] A2 of#lole] dH(matrix; 55)° wIEHE WAL AAFe] H4o] A2 oy o]

2
rN
5Y
ol
B

WAL Az}e] A2 ojdlo] z+zb 2 I3 (power supply point)E zZHE= EHo] gle= T

rlo
Ly
o
Lo,
rN

3T 4
AL WA A3 T oof= 7 Fell glefA,
A7) A3 2270y, L., 700, L, T0)E 29X, 2

71 A= A7) AR Ao Al 3 A2 ojelole] Haro] &gs/H gt 74 (configurations)S A

S8l WA Bael 29AE T 540 Qi A A% G,

A7) QR 7 gk SPel 77 @ES] ol W& (discrete set) FAA Ae I, 7] ol Pgel ot
O g 7k A7) AL Akl AL R A2 oldlele] @ /uas T glgEE S0l gl A
A A
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A7) EAET wkAtE Ayl F<E(function) A A7l ARE AXE £ dE ZE2AAY EE(processing

EAo] 9= Ay uEA A|xE,

Boum e ng] A% (predetermined) WM* A& (modulation signal) = E@MAIH ¢teL} A]~El(transceiver
antenna system)°ll &} Fub-HFH (frequency-modulated) HAFE(radio wave) A= Hn 2]
al,

AdE oty 774 Z(aperture angle)S Zte, ARE FAlew FAleE T4 HAAt

(generator)E ¥3}s}
A= e Eoh

AR S wA

Boag o et Ayt Ayl A A A (radio altimetry system)ol]l & F T},

B Ay e FAFA okl A8E 4 9la, ¢S 53] ¥ FEofaeronautic field)ol 482 = 9l

Hl 4 7] &
W7 e AL 3 BoldlA AlREE A nEA Al2Ee dutd oz Ha XA (radio altimeters)®
AFHET}.

A a=AE FF7)(aircraft)Aol] AXFE 7] 9-(instrument)o]iL, A7] dF7]e AW EE OHZRS %
H(overflown surface)oll Wdt AE(height)E AFE F Jvh. A 1EAE 53] H(approach), 5
(landing), % o]l&(take off)9} & A5 H|3 FHo]~(automatic flight phase)L} FEE]Z W] FHo]x
(critical flight phase)?l ‘&< AR&®ET. 7] Avl n=AlE 53] AAIZE fl=(no visibility) A&elA
T} TAWS(terrain awareness warning system) X+ AFCS(automatic flight control system) EF]Q] 7|71E,
2 FHZ4 A% (minimum height)E& Al4Es7] 918 v AFE (mission computer)®} A3sle] AFE-3l] ZFAtol Al

E&(assistance) S AlF3t= B4 Q4 (essential element)©]T}.

A7 Aa aEAe i AvHE AV 1% =AH(the height measurement)S T3 A7) gA9 7
(onboard computer)oll 2J3 3= s AFEH A S&(computational applications)el, &
2% A& (overflown terrain)?] wd AHE A =(preestablished map)ol #3] A7) 3719 <
of, Al&d 4 St}

HAA(in the state of the art), ©& e Az A7 dEAd ged, o9 e 7T
(instruments)®] LHbd9l 912 (general principle)e, AEE o] A7) A HOZRE HkAlE Fof A5 F

A& (radio signal)® A3} AZH(propagation time)S SHITOZA 7] IS SH3}= Aolt}.

H

Ak nwAE vE A E(predetermined) W& Al (modulation signal) 2 EWMAIH  QbEL Al
(transceiver antenna system)ol| 28] =3 Z % (frequency-modulated) A3}Z(radio wave) A s= Ay
WA 7] (generator) & E&stal, Add otely 7 Zr(aperture angle) & ZHe&

N
e
N
~~

Fu<=(frequency) T2 7127] 2=%Y(slope swing) &Fol wal, AAH o=z xMEgzel substantially
linear slope)®t HEZ(ramp)E Zte WE 2o od FIhe-wizd AT AH5A<QA F2I(continuous
transmission)<, FMCW(frequency-modulated continuous wave)® %+ Aol &&HA Ank. ®zH
ool A, 7] AAgEE FI¢ g9 4.2GHzol A 4.4GHzolTh. 7] A WHOA] diAl® Fof | b
F3719] 1&eo] 71x¢k 71Zk(duration) t ©]Fel o F(echo)ZA FAE] A7) 1EE ALE ¢ A ATt
A7) Asrel AL 53|, ditdoz= XHgl, EAYE XW(targeted surface)d A7l FAlE I

(transmitted wave)®] $°41 F-9(reception zone)® = 7]ol 71Z3&ta, A7) F4 F99 H7)E= QLU Al ~E
o] 4 & 8T7]e] 3 (altitude)o] 7]z},

—

¢

i

;

471 AR = QbHIY AlAaglo] nAgE e 2t e AS, AV A e Al AT derlel ake
ofa dasl v2n. AAz, A7 a=7F s, A7 A 792 ¢ AN,

A7l FA F99 g9 (enlargement)S 2YE FAF(drawback)S Zr=d, 53] EolA WMAEHE 84
[e)

(element)7} 71X (catch)Eo] W Z2L 1% (overflown height)S M=HA AL = d= 7F5A o] Y},

A7E, Asbe 1% X AFH W (direction)ol e B2 (uncertainty)< F714¢l ¢t UYE o
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e A A9l 7 glo] st 1 A4S 9% A ol obrF,

w59 1§
EE R

AN Ao $AE AEES] AEsHA BAY & = .
2~
-

E3, AAdES EHY AlAEE

A9 2 o
A AAde] wWE njg] AR WEx A5 U@ EWAY <Y A]2E(transceiver antenna system)ell ols] £t
-z (frequency-modulated) HAIE(radio wave) A= HAI} HA 7] (generator) & X Fste AFAE &
28l A A A A 7] A AR AR A ey 74 dh(aperture value) Z FAI-FAl
Z}(transmission-reception angle)& 2ril, 47| 441" A3 (said transmitted radio wave)E $418}al 3}
(a radio wave)E FAIE F U&- o g0 7] <GEl A2=®(44)2 Al F34 d9(a first frequency
band) & & HWALE 4 Qe HIA} AAF(radiating elements; 50a, 50b, 50c, 50d)e] A1 o]de](a first array;
45), 2 A2 F34 d9(a second frequency band) &2 HAFEF = 9l HIAL A&zbe] Aojk sl A2 o] o]
(second array; 52;, 55, 56)¢} 7] WA &2ke] Al ojgle] B A2 ofdo] Z}zhg &8t /e WA st

T g E4o A3 AR} (activation elements; 70y, ..., 70;, ..., 70,0} AeE <ty A kel 7%
sted A7) A3 22H70,, ..., 70, ..., 70)Z A & e BEE ZE(a control module; 42)& ¥
g 4t}

47 B AR AAE AeE Qv 7 ke A5she BEGHS Tt 540 9+ Atk
X

2ol A2 of#lole] - (matrix; 55)0] wWjEH WA &xke] H=e] A2 of o]
ajl

2N

- =

& ¥t WA Ao A2 ofdo] A e M= FFH(power supply
o~

T

A7) @S 2270y, ..., 70, ..., T00)E 29X A7) FAE A7) AF 2] A1 D A2 olge]

o] gAdst/ujgdst FA(configurations)S& AAdst7] Hal wldE H59 29XE 23t 5] &
]

e

g7) Qe 77 @e Qg T4 @kEe] oAk P¥H(discrete set) FolA M, 47 o] Aate] b
g P g A7 A wAb 2Ae) Al 9 A2 ojelole] @gs/m@gs Tad teEE 540 e F 3
o}

7] BA

A% gAE vLe BEGHE ek, A7) ey #4 gEe o qF 9 ket 7 g 4
e @ PA 2ol 371 AL R A2 ojelele] QizkE BAs/MIBAE THE AFHE 540 AL & I

B A A gl ols] paAsE, AshE FA-FAHE PYo)
g AEshs BG4 g8 77 gl 7|z 37
sh/u1Eel e Alolshs BAI(sE, 9008 Ege: BHo] e

¢}
o

Yede) me AgE Wz Ase] o Tz Holm shtel s A4

A7) W] W& EE(emission mode)E A7 Aglw <telut 74 ke <kely A ke A waske
HA(84) e} 7] vart g (negative)d AS-, A7 APE AFAE A2 Fu4 g9 o2 vbt=(transpose)
W(86)% T 540 Ae & Ao

< Ev A gkel Hdigka) vlaeke ©hA(92) 9 ]
A7) Al F3 Qg o R vt (transpose) ©HA(94) S
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- 7] vlazl 243 (negative)d A5, 7] ARE A9AE A2 FI4 dgo 2 up=(transpose) THA.
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- 7] e ey 74 g S 7
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A AR A= ollojE AlxHle] g Eo] Ay neA AlAE(EE Ay a=A)dd A
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L delde, FEr1(10)=, 711000 24E Hdap ueA(12)E FHletaL, o deAs s

= 1

Ef o]},

Ay BEA(12)E 2 2] wel dus Fa-Falshs (2 29) T4 AA ZX(30)S rlstal, QtEL A
28S xEala BAEE W S Zow My i Hike] Wl(beam)S £ 5 .

A 1%=A(12)9] 542, 3
(overflown distance) Hy 2]
A Aol dojA, ZHze] FAE A=, dE 5o bl ATE Fgk Aol ®9le] Faka Wt 9=
(frequency variation ramp)ol wWelx, F34= =¥ (frequency swing) AF = abs(F - Fun)ol wel, 34—
A2 AT —abse AUzt vebl-.  As O AW SollA wkAlEa, whabgE Ad s AR o] H

R+ "FMCW(frequency-modulated continuous wave)"#}al E#t},
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T 19 oellA, =l FH(14) AR 2HEGY] Al Fag tidgel, dE 5o 4GHzollA 8GHzo FahFR

FA FH(20)L ARy AHEH] A2 Fu ], dE 5o 27 GHzolA] 40GHzY FyaE A% Ka
ol o-s3tet.
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A AR ZFR(30)= wlEE](34)o AE S
o]~ RE(32), ¥ Y 7 #E F5se EE36)S 2T,
A AN oM, BE(36)2 2 d ol (operator) ZHE ey 74 S FAIET}

dgirew, ZE(E6)2 Folx S&(application)olA H=#std <Srelv
(operation in a loop)& ¢3l, & Sof T4 A FX(30)7F A3 mE=A o

3, o+ At computation) REZF-E SHEHY A S gt}

Tl AR AAB0)= Al FIg digelA, dE 50 C delA, dats sk ZE(38)S Ed

ot o,
)
tlo
2l
gl
ol
rr
B
(e

o o
2

A2 A2 Fi¢ fdo 2 v =(transpose) ZE(40)S, SHEU 774 7S g5stE RE(36) 3 =
H, AgE 74 gholl 7lxste] Adgigom Algd 4 Q). oE 5o, A2 Fi4 9L Ka diF o)t}
AAZ, <ty 74 gho] AElY FA ke Huigkel W-SshH, A2 T didRn U Al kg digel A
A3 FAalo] o] F T,

Aol BEU)S FA W S ASR Et AZR@)s WA 2148 HEE 5 QA @,

AAZ, e AT 442 Al Fopg dielA FAE ¢ Sl WA 2] Al ofElolE ERE

d

ol HEgE A2 Fupgr tieoll A FAT 5= Q= WA &Abke] A2 ofdlole] e EIdT).

O

= 32 A AAfdel] mE ey Al="(44)S = H o AR

A7) A 2mEle ) we )9 (46a, 46b, 46c, L 46d)ol A EZFstal €A A EE W(reflective support plane;
48)°l 9JAskar Ztzhe Ay FFH(50a, 50b, 50c, B 50d)S FETsk= Al AL 22 Al o]#o](45)E F
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ool

e
o] AAldo A, & g FAsE WA 2Rk A2 o el (52, ..., 52;, ..., 52)% &< A
(48)°l 91x| g},

WAL Azbe] A2 o#lo] ZFZe WAL AApe] dub wl=(regular pad) T 7]% X (elementary patches; 5
4)2 A E o] A w4 (regular mesh)® v E ),

EAE dolA], A7) dRE vidE Aoy, oust o2 dnk v 1EE 5 Q.
d& £0o], g gicke] w2, A2 WA A= ZAEZ #H(concentric ring)oll wiE A},

A2 ool (52, WA 52,)= WAF &xko] A2 ofglo]o] FH(55) it}

b

e

WA 2Ake) Az olelel(52) Azte AW FEHAG8)E AL, 4 % FAL A ool B4 w

W g & gl s

Am, AL A A2 ofelol(52) e, AEE mEUO] o8 BskEE A2 ojdlels] gl
=2

3T BMGarion selection)& P9 A% AYRoE T9AR2, da A 37 G A
5he] M(beam) & A1k FAT F Sl WA 2o A olelols) FA-FA FAE YAk W A

& =ol, WA 2Ake] AL ofelel(45)= = 19 FAl 7H(14)E 5T 5 A skar, Al2 ofelele] Al
H(55)& gk AL = 19 A 79 208 A5 5 3 .

A B-PH(56) A2 WAL o el

& Pyahe 9
AR (5208 e TH16)S A5E 5 A Bk

[¢]

a5 3 A oldelE BYH/MTYS S ARG wdqow 14D
4.9 Baa £AE, AT 5o AdAE, W

m&

A7) F2(60)2 WAL &) Al ool Ay FFH(62), D A2 ool nHEE JFS AEA7)7] fg
(powering) #& FFH(64, 66, 68)S EF3IT),

U

()]
=
(e}
< 7

off

i
I
lo
fr
rlr

E
_|é
P>
2L
Lo
)
=

W
)
~
2
g
rN
)
filo
o
ojl
ol
i
t
rlr
o
ojl
ol
X
&2
rlr
[
o
Y
3
2
-
R

, FAs/mEAdst 22170,, ..., 70, ..., 70)E =Y},
sb AA((70, WA 70,)9] thFS s (opening) /@ (closing) 7ol AF=Hi, 7} AAL Fo0x <ty

T %k E WAL &) olglele] el ul-gHT.
=

SHelL} 74 #h ) ghekst 29X 9A Ato]le] #HAAF S UEhE AV ggd AL dEE 2E(S
d, o= Eo] PX2E(registers)t} Fdol|, A=},

=, Sy "V\E“(44)4 AdE eV 4] ¥ (choice), 3FE(60)] thgFs g3t 2t $1x]9 HH

7] ool Aol A
Astel gz 47 AYE
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= 5% 9B EZE% FEW(overflown surface)d] AR AgES AXetsE, 443 ¥4 F9<9(radio frequency)
FA 5 EsstE Ay nxAel 9 FAHE T8 WA E25 AEo|T)

9AI(80) wet, AgH <ty 74 gk i FdelE Y HEE Sl Az FE JEH o] 2~ (man-machine

interface) & &all, L= sh7]olA A== AlMtel 93] g5,
&2 Aate] f(beam)> Al F3H5 hellA, olE 5o C HFollA, SA(82) &<t e,

gl(verification)shs ©A(84) &2, ey 74 gho] oldel Aawd 74 el HAdigty 224 gdd

e

A S A, GABY) T, dEE AV A9E A2 Fas d9ow, dE £ Ka 9o,
v} =(transposition) THA1(86)7F HupEt},

Solshs WA(8)7F FAA SHe] A9, EE e G869 o, Qv 14 @ Vel 71zshe,
AEE slze] 2929 AY/2d 447 B 5@ At 77 e s ool AdwE Agony
H A4sts wAS TFehe P £4E A ofdlolT Aushs vA(8s)7t Huked,

s 501, 47 eyt A B Vwk 78 gkel HAWES A, WA AR AL ofolte] &g shE Tt

WA aAHE FASHE ofdlold AEsht WAS)E, Aste 4 %L PAL hdel teFs AEd ofeole] A
7] e Jbesl sk 29149 BAS/ MR Alojo] g,

FA BeoA, WAL Aol ofge]o] @St/ st gk GAI(90) A ] RV A gk Vol 71 &8k

SA90) theol=, ©AI84) S BIszetAl, SHElvE 7 gk Viol ool AdE A whel Huigkat g2 gl
at7] el ghlshs @A(92)7F FuE.

AR g9e] A%, BA02) gl 47 £A AsE AL Fog ddom ws] s wis W
=

gholst= W@AI(92)7F FAZA S el Ag-, T WA(94) o]Fo, A=, HE e AS(if
icable), A1 F34 o2 nvlH(transposed) A7) FAI3F 2 3}o] 1:}01:53} Al 21 B Z(demodulation)

U, Al Aus vALeE W 7] Ak 1w A Abele] ArlE FESEA Abehs ©AI(98)7F ATt
B o] EASta(specific to it), ¥ W wMd(mission)dl 7]Z23 Wd wel Ay =AY, B4
T2l gojo]l wiEE A ¢rEvhal AAshd, B wwe A2 eV A ghs wEE Aotk ARgE <tEy
T gk VR A A2 HHu 4 gl E5H A TAI80 WA 98)7F vk E T

FElstAE, o AAleE Al Fok4 didolA dEAAltraditional) Ao} Z2 A F2& s},
FElstAE, 28z ¢ a9 dAu axA -] A nE=AE SEHY 7 gES g56ka, Al 2 A2 o)
G S Abole] HbE(transposition)s FaslaL, FA H FAle] ALEE= WAL hxpe] Ed3/H|EdstE A
ol REES FUIte s WdE- = f88.

I
N

[e]
4,

ke £F M (solution)S X9 A83E FXsH A A4t HES 2=

A Saka s R T gAd Agds slew ndau.

o o4 el M - e WA el oldolsl, 2 ogel Fak delaa

o 2L O riz
tlo
o
1o
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