31K F6Mm B B F F R Vol. 31,No. 6
2016 4 12 J1 CHINESE JOURNAL OF RADIO SCIENCE December, 2016

TR, JEER, RERE. 6T B8 B0 5 5 5 s [ R BE s R 0y ¥ (). s ) 2228 1, 2016, 31(6) . 1081-1086. DOI.: 10. 13443/
j. cjors. 2016092702

DING Z H, TANG Z M, DAI L D,et al. The range measurement of space object with high signal to noise ratio based on the Incoherent Scatter
Radar [J]. Chinese journal of radio science,2016,31(6):1081-1086. (in Chinese). DOI;10. 13443/j. cjors. 2016092702

FEHETHHEENSERIL=RDEERNES E

TRE EBEE R&EARA X4 #EX
Coft [ L P R B O B LTRSS R RS B, T 8 266107)

i E ERATHRNGAZINHALTERNNZXFR ANEZAHAKEN T OHLELAEEN
A%, BERHHRD R RCEZE . TRAAAZAARTETBAEN, A AERTRE. EBTRETE
FRAAE G AR AN AR T WA E S R, WAL EBRIBE RS BT — 2R
JE BRI R W R B R KA R T SR T R A B bk h A& s B AR A A 4G B
8] £ VAR AY R84 BB B, 33X B 3 A B AT AR D TR AAS, BP T 4 ok 0 )RR o 2 R 8 1) AR BB B R R
EAFTHA. AR B 4k 48 T #4532 44 (European Incoherent Scatter Scientific Association, EISCAT)
EMBAESH A FEBRETEBTRERZR T AEGR T LA BT b AT & o8 £ % %,

KR FHATHHEL:ZEUE:BERLEE MUBE

mEASHES TNI5SS NEARER A XEHS  1005-0388(2016)06-1081-06

DOI  10.13443/j. cjors. 2016092702

The range measurement of space object with high signal to noise ratio
based on the incoherent scatter radar
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(National Key Laboratory of Electromagnetic Environment ,China Research

Institute of Radiowave Propagation ,Qingdao 266107, China)

Abstract The incoherent scatter radar (ISR) is a main tool for monitoring the ionosphere on the
ground, and can also be used to detect the space objects. When the signal to noise ratio is a bit high, only
one pulse is needed to detect the space object and the coherent integration is unnecessary. There usually
exist many phase flips in the radar phase-modulated pulses. When the echo pulse with phase flips is filtered
by the receiver, the resulting phase flips are not sharp but consist of many slopes. By investigating the
echo amplitude variation within this slope, the time difference between the transmission and reception sub-
pulse and then the range measurements are known. Then all these range measurements during one pulse
are applied to a weighted least-square fitting, which gives the range and its error estimation. By analyzing
the EISCAT raw data, it is found that the range error is about several tens of meters, which is far better
than that from the frequently-used method based on time difference between the transmission and reception
pulse.
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