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A New Smooth Frequency-sweeping Method and its Realization

LEI Ming
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: In view of the disadvantage that the even frequency-sweeping which is used widely in practice now has
big instantaneous frequency change rate on frequency inflection point, a new smooth realization mode of frequency
sweeping called smooth frequency-sweeping is proposed, and the math formula is derived. Simulation of the
smooth frequency-sweeping with MATLAB shows that using this method can effectively reduce the change rate of
instantaneous frequency scanning at the frequency inflection point, and effectively improve the capture probabili-
ty of receiver. Practical engineering application proves that the above implementation is effective and feasible.
Key words: frequency-sweeping; smooth frequency-sweeping; even frequency-sweeping; instantaneous frequen-
cy; capture probability

1 3 = I KN 1R
SR (5 B 15 A B 2 e 2000]
5 B3 CETHINFIA] A ) BRI 10 5 B 25 A 2500
(5 A AT R ) T A ! 500|
BT R R R M g 100
S TR S 7 P 2] ;
B ) A 2 D B 5 1 T A s
S AU FEL P AT AT ) T o 1 500]
A EFRANT BB 21, 50 1 4 1) & A A%, IGASHY 200054 6 § 10 12 14 16 18

tls

BT STEREAR S T

Fig.1 The even frequency-sweeping time domain waveform
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Fig.2 The smooth frequency-sweeping math curve waveform
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Fig.3 The circuit schematic diagram
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Fig.4 The even frequency-sweeping and
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smooth frequency-sweeping time domain waveform
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Fig.5 The instantaneous frequency change of even frequency-sweeping
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and smooth frequency-sweeping time domain waveform

Kl 5 curvel S 2] i AR S5 AL AL R Y
2L, curve2 S F-T5 148 A BRI AT R AR AL 2R A i 26

AT ELIETE BT LA Y, 1 18 43 4l A0 453 it £ °F
EEN AN Tt P uR s o DN S T B S PN
B, 1l A R Y BT EOK

5 H#RIE

ARSCHE A RS A A IR 0 3Bl R0 T —
ORI TR o, %07 sUAE A
o IR AR R S Y IR T
S HA AR 7 S AE A S AL 1 BRI AR A
A RBE A T, B T $ A0 A8l R X o 3205 5K
7 DA P AT AT R 0 L B S, S
EARA G Hal A ER . HAT, x h KE & &5
S TARGE, A A 4R 85 T 4 A TR 0 HE bRt
AE, £ LA AT LU 2R H o

- 1135 -



www . teleonline . cn

RLIREAR

2012 4F

SE 3k :

Method of Frequency Sweep Signal[ J]. Measurement & Con-
trol Technology,2002,21(6):11 - 13. (in Chinese)

(1] JEZ. e R A M) s Tk [4] Pedersen P C. Digital Generation of Coherent Sweep Signals
Rk, 1992. [J]. IEEE Transactions on Instrument and Measurement,
FAN Jia — qing, SHEN Zhu — ping. Sweep & Measurement 1990,49(3):90 - 95.

Technology[ M] . Beijing: Publishing House of Electronics In- N
dustry, 1992. (in Chinese) fEE=AY:

(2] A RFOH AT IE A% . B e sl gy ik L] 4k B M5(1978—), L, PUJIHR LR A, 2009 4% F 1 F}
SRAELAbFE,2006,21(1):99 - 102. R AR TR, B TR, £ 2 AR 5 07
WU Yi - hua, SONG Ke — zhu, HE Zheng — miao. Clock Jitter [RiER i
Measurement Method[ J] . Journal of Data Acquisition & Pro- LEI Ming was born in Dujiangyan, Sichuan Province, in 1978.
cessing,2006,21(1) :99 - 102. (in Chinese) She received the M.S. degree from University of Electronic Science

[3] A1, kBN, XUIE SR T ES 1 —F S FE ey and Technology of China in 2009. She is now an engineer. Her re-
BT R AR ,2002,21(6) : 11 - 13. search concerns space TT&C.

FU Ping, ZHANG Yi — gang, LIU Wang. Digital Realization Email: lei - ming_2012_4@163. com
Y=
iRk
W vihg FE IR 1E#f
ZED, EFNLK A ZEW, ERAL B A
5 663 U 7 TR b HER, (L T TR B (R B AR, AL 2300375
A HE 230037) 2. BEBHEAHTF R, AEat 101121)
11 Guo — han. WANG Ke — ren. ZHANG Son LI Guo — han', WANG Ke - ren', ZHANG Song2
5 663 (1 nfonnat}on Department iElectronic g (1. Information Department, Electronic Engineering Institute,
Fneineerin Institutep Hefei 2’30037 China) Hefei 230037, China;2.The Army Aviation Research Institute
“ngmeering : ’ of Headquarters of General Staff, Beijing 101121, China)
o, e RICFE R A i (AL A8 s L O Bei A 2, ¢ SR B vh 9 AL 3 el B2, 1 0 ity R UG
R ISERR R B s AL RSO 5 DEMBE A BD  FSEBR R, AL & i X G000 5 | 1 L 4 n] i SE
6 953 LK 45,8 mm, GNSS HLITHI K 36 mmH FEMT (P EE e, A FEARAEXI A A B EL. 2o #R Ak, BD
R e N AT 0 R 2 BFIEAL, s 2A5e K Jy45.8 mm, GNSS #ICH K H536 mm. 1]
WA~ T B AR — &, GNSS LT T IUZ, BD - P LGE & CE e — &, GNSS UG F i)z, BD
HILE TICZE it AT 2 o3 T SE HICE TIRZ, MR 2 TS5 3.
I b3 == /4 A
A=y . -
A 2 T 15
6 953 - 1
NIy NEENEIyE Y
7% I} : IfE = P’ Tk
e & 15 A e & 15
6 957
6 1009 Tropscatter Troposcatter
6 1010 tropscatter troposcatter
AF| mEEH

1136 -





