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Time Delay Calibration on Antenna System for Ground
Segment of Aircraft TT&C System

LU Hua-qiang
(The 39th Research Institute of China Electronics Technology Group Corporation, Xi‘an 710065, China)

Abstract; In ground segment of aircraft TT&C system, the time delay of some antenna systems can not be
calibrated accurately by beacon tower. For this shortcoming,a calibration method is proposed in which an-
tenna system is computed and measured segmentally. The calibration accuracy is analyzed and computed.
The effect of different factor on the time delay variation of antenna system is analyzed. Engineering practices
prove the feasibility of the proposed method. The calibration accuracy is better than 0.1 ns.

Key words:: aircraft TT&C system; ground segment ; antenna system ; equipment time delay ( ETD) ;time de-

lay calibration

TE RATAR I 4% R GErh , R GEIBE b 2
(R ) 308 W 2 2 SO Wl 00 K A =l o B A A
WRIWUARAL P 22 TB] PR B, AR5 R 24 X v 15 e 15 0
FrIEE , FUBR IR L =Bl . BE R WU A2 ol 22
(1) A P i, 00 A 0 B B Sy ot T R SR R A, X
AR i TR B L b/ PAT R IE RS
AL RN SE R A, A DA A 55 v A H AR B
Jr U 25 DN 2R G g 2 B R A5 21 R 2k =l 0 31
FIAR B LR B AH

PR TS SRR AR DL LA 00428 30t TG 12 A T A 2R
AR PR, Joik R ] LR 7 LA TR AS % | T LA
WG 5 GRS B MU R R G R 4 %] ] 3

* W EHEI:2013-11-01;1&E H#A:2014-03-10
#%  JEHEE :luhuaqiangl 8@ sohu. com

. 472 -

PEATREBARRE | 2T 1 I 478 2 8 Ik 228 I 58 J0)
FURR B R S A0

1 REZSHEMRD RIRERE

b T A 2R e I sl A s R 3 el R 4k — il
HRUCME Ryl O A b 2R B ST H AR ZEA TR B D0 i A0
B, MRS N7 AR 56 ER JE BRI RT A H AR
PEES A LB AN 1 R, R =l
0 IR OHEF L O'HIEE R L, , ¥ R 50015 H
B T IIEEESH Ly, EATE S RIA KL T PP YIS
=R AT, , AT E S BARL O PP LLG B IE Ay

Received date:2013-11-01 ;Revised date:2014-03-10
Corresponding author : luhuaqiangl 8@ sohu. com



5 54 %

PSR AT TN R G R R G AR

54

D:%[LTP_(ATUL"'ATDL) x3x10"] Lo (1)

Y T2 T 0 S5 ) R T 90 2 R At s £
Ja BB AR ST BT M AT R IE B
F8 246 363 Pt SIE B S A TRT 5, TR A 2 R R R LY
IR SEDRAE T5 5 o

P
pate BT

B,

-4

= HH0OY

Bl 1 R&RGRE KR EZE
Fig. 1 Antenna system time delay and geometry diagram
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Fig. 2 Feed system
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Fig. 3 Antenna system geometry
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Table 1 Calculated results of feed horn delay
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A 1 1.740 01
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Fig. 4 Test block diagram of feed network delay
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Table 2 Tested results of feed network
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Table 3 Calculated results of antenna system

W, TSRV 19X 265 5} 42E /s
AR 18.643 5
A 2 17.597 6
AR 3 17.099 2
WA 4 14.113 0
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Fig.5 The curve of mean time delay variation with

temperature at each frequency point
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Fig. 6 The curve of RMS of time delay variation with

temperature at each frequency point

HIE 5 Tl e n] LA HY 5t U5 I 4 ) 228 i it 3
K mg A AR A, I FAEE AR A TR
B 3 B REAR A i e K, A0, 134 3 ns, HEI 4G
T A T AR X 45 ) A2 o ek B ) 28 Tk £ A 55 AR 3
TR N 45 PR BT IR BE R AT S B IE , BRI RASAR =5 1)
BIERSEE

M 6 RO 26T LU H 15 TR I 45 AE AN []
ST AN T) 8RB 5 B S e — bR A Ay, Rl
TR ZE A R 1 -25°C HFZ9°0. 028 ns, HoJE A
SR X2 AR S A KT

3 & i

T B LA B TR A R i TR
SRR , FT75 A T 698

(1) RIS B 155 K 2k 7 GE M AE (0 73
LSRR AT B TS R G R R A
PR

(2) PRI B4 160 5222 3 A2 ) R 950 A
fmT s R

(3) 4K R GoI HE b 125 R e R,
o A AL UL 9 B P 0 A £ 5
eSO 5 2 50 I, KR 9 1 24 A
I, ATRE R RE R R AL TO. 1 s,

SE k.
(1] X4 AT E S TAIM]. dbat . B Tk
Ak ,2010.

LIU Jia-xing. Aircraft TT&C Communication Engineering
[M]. Beijing; National Defence Industry Press, 2010.
(in Chinese)

(2] JHWER, Look . RS M]. P94, 5%
HLF R R A2 i, 1994,

ZHOU Chao —dong, WANG Yuan —kun, YANG Si-yao.
Antenna and Radio Wave[ M]. Xi'an: Xidian University
Press,1994. (in Chinese)

[3] Jasik. Antenna engineering handbook [ M ]. New York:
McGraw Hill, 1961 :1-1021.

[4] Best S R. Positioning Error Associated with Antenna
Phase — Center Displacement in Time — Reference Radio
Distance — measurement. Steven R[J]. IEEE Antennas
and Propagation Magazine 2004 ,46(2) ;13-22.

EERIA:

FEERR(1963—) 55 IR T HA, BI#T
O, FENFERL RGBT TAE,

LU Hua-qiang was born in Ningjin,Shandong
Province,in 1963. He is now an associate researc-
her. His research concerns antenna system design.

Email ; luhuaqiang]1 8@ sohu. com

- 475 -





