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Effect of Carrier Frequency Number Picking—up Algorithm
on Rocket GLONASS Velocity Calculation

RAO Aishui,ZHANG Long, WANG Zhenping, WANG Yi
( China Satellite Maritime Tracking and Control Department , Jiangyin 214431, China)

Abstract; According to the principle of velocity determination using Global Navigation Satellite System
(GLONASS) , the effect of carrier frequency number picking—up algorithm on rocket GLONASS velocity
determination is studied and it is found that the precision of velocity becomes worse if the algorithm of fre-
quency number is inaccurate ,and the error of precision caused by inaccurate frequency number is 1,/2850
to 1/220 of the object’ s velocity. Four algorithms are designed and tested by using the trial data of rocket
launching. The result shows that the the algorithm of calculating carrier frequency number by satellite num-
ber and calculating carrier frequency number by reserve bits can acquire an accurate result,and the algo-
rithm of immediately calculating carrier frequency number and abandoning reserve string can acquire an in-
accurate resul. The algorithm of calculating carrier frequency number by reserve bits has the least time of
first velocity measurement, and gets 30 seconds better compared with that of the algorithm of calculating
carrier frequency number by satellite number. The error of velocity precision caused by wrong frequency
number is consistent with theoretical analysis.
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Fig. 1 Navigation message structure of GLONASS
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Fig. 2 Calculating carrier frequency number by satellite number
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Table 1 Counterpart table of satellite number and

carrier frequency number

NES HPHRS TES  HEWRE
1 1 13 30
2 28 14 25
3 15 0
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Table 2 Arrangement of GLONASS almanac within superframe
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2 6~10
3 11 ~15
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D VLI B 55 14 15 5B SR SE Bl
SRR T, KA 15 5 AR A2 # 0, Tii
AELR B A B05H 15 A3 IR B A2 A 0, ke ] L i
5 15 R ARAI A 0 FIWrOR B ek
K4 s, Bk 5K 2 REIERML H I T
o8 B — WU 17 HL A B DR A 8

- 189 -



www. teleonline. cn

HLIREAR

2015 4F

T
B

HHMINBES

Kl 4 saadOf B P W a4 5

Fig. 4 Calculating carrier frequency number by reserve bits
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calculated by inaccurate algorithm
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Fig. 7 Curve of velocity precision of GLONASS trajectory

calculated by accurate algorithm

5 HRIE

b5 SR G0 & )&, GPS . GLONASS  “Jb3}”
S5 TR G0 00 AR 55 14 7 FH ke B 3k, AN (]
S R G H AR A 2R 2 A AN, A SR
X GLONASS 3 5] &8, 437 T 48 451 4% 5 1 53 %
WUTH )52 3 75 25 T 1 4 FpaR I S 4R U
BRI RS B R AR A R R S8
TR EEAE B kAR 5 | S o G BE 1R 25 T B RAT
191/2850 ~ 1,220 ; 2 574 B £ L TO iR AR USRS 5
10,15 20 5 TR AR AR 5| 5 | J ol A 3 il 22
5 BTN AR 5 B A [R5 i i TR K
B AT A R AR B 58 Y L SO, U
i (R 0B 5 1T 3 A A P A7 0 DRI 28 0 A e 5 B LA
B/ INE ORI B[], 4630 s DA b PRI, i R BR

(P W IER  Fk HA A PERE

S
(1] XU GLONASS BUACAL AR b [J] . 8 0 a8 4,

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

2010,31(5) :2-6.
LIU Jiyu. Some Enlightenment from GLONASS Moderni-
zation [ J]. Journal of Telemetry, Tracking and Com-
mand,2010,31(5) :2-6. (in Chinese)
SHAN Rui, LIU Yanxiong,ZHAO Tiehu, et al. Research
of the wave measurement using GPS absolute velocity esti-
mation technology [ J]. Marine Science Bulletin,2013,15
(2):59-70.
MR, XA A, #5224 . Kalman JEIEAL 1T GPS 2% 4
(AR AR I 7 15 S SB[ )] KA A 5 Bk 5
2#,2011,31(1) ;72-77.
TIAN Lianghui, LIU Genyou, GUO Aizhi. Method of Ve-
locitymeasurement By GPS Carrier Phaserate Estimated
From Kalman Filter and Tts Implement [ J]. Journal of
Geodesy and Geodynamics, 2011, 31 (1) 72 - 77.
(in Chinese)
PUSE R, BLRR AR, FE OB P AR GPS I 3 4 13
[J]. ARREN FRSE,2013,38(1) :15-17.
QIU Licheng,ZHU Chengcheng. The Application of Adaptive
Filter in Velocity Measurement with GPS [J]. GNSS World
of China,2013,38(1) :15-17. (in Chinese)
RER T XA . EA GPS S B I 22 4y
HrLT]. KIS ek 777%,2013,33(5) :34-38.
GUO Aizhi, WANG Yong, LIU Genyou, et al. Error Analy-
sis of High—Rate GPS Data Real Time Single—Point Ve-
locity—Determination [ J]. Journal of Geodesy and Geody-
namics,2013,33(5) :34-38. (in Chinese)
TR At e, S5 2. X SRS B e AL Y 2 %
PRS2 [T ). iR ,2013,53(3) :312-317.
WAN Shenghui, YANG Zunlong, SU Yan. Mitigation of
Multipath Effects in Rear time Kinematic Precise Point
Positioning [ J ]. Telecommunication Engineering, 2013,
53(3) :312-317. (in Chinese)
Zhang J. Short note : On the relativietic Doppler effect for
precise velocity determination using GPS[ J]. Journal of
Geodesy,2006,80(2) :104-110.
T, BAEA, B bk 238 WOk B 69 2 A
[J]. 2585 T8 ,2012,37(2) :16-19.
WANG Tuo,LYU Zhiwei, YIN Shi, et al. Preliminary Ac-
curacy Analysis on Velocity Determination Using COM-
PASS Doppler Measurements [ J]. Journal of Geomatics,
2012,37(2) :16-19. (in Chinese)
R VPR, ERMY, 5. #i 8 GLONASS #E i &
KRS RSy R [ )], sl Ji224 42 ,2012,2(2) :27-31.
ZHAO Shugiang, XU Aihua, WANG Jiasong, et al. Rocket
- 191 -



www. teleonline. cn

HLTRE A

2015 4F

Trajectory Determination and Precision Analysis Using On
—Board GLONASS Data Processing [ J]. Journal of Astro-
dynamics,2012,2(2) :27-31. (in Chinese)

EE R

BREAK(1979—) , B AL, 2002
SET R EBHOR E A e A, B TR,
FEWFTE T 0 R TR SRUE AR

_; RAO Aishui was born in Linchuan, Jiangxi
N Province,in 1979. He received the B. S. degree
‘ ’/ ‘from University of Science and Technology of

China in 2002. He is now an engineer. His re-

\

|!

search concerns satellite navigation positioning.

Email ;56585972@ qq. com

5 & (1984—) J3 RN 2007 4F T ERHE
AR L, BN TR, BT T A AR 5

192 -

ZHANG Long was born in Luohe , Henan Province ,in 1984.
He received the B. S. degree from University of Science and
Technology of China in 2007. He is now an engineer. His re-
search concerns TT&C software.

FHRF(1981—) , 4, IR A, 2007 4 T H5 M K27
7R S DA B3 53 0 S L DRI E GG 5 N

WANG Zhenping was born in Linging, Shandong Province,
in 1981. She received the M. S. degree from SooChow University
in 2007. She is now an engineer. Her research concerns TT&C
software.

Email ; prettyicecream@ 163. com

EOBR(1985—) ) RBUR N, 2008 4F T4 527 e
AR R TR, RS T7 1) A I AR R

WANG Yi was born in Dongzhi, Anhui Province,in 1985. He
received the M. S. degree from Academy of Equipment in 2008.

He is now an engineer. His research concerns TT&C software.





