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Abstract On the basis of the orbit character of the LEO satellite and the advantages of definite physical mean-
ings, quickly creating, high precision, fewer parameters of GPS broadcast ephemeris, a new sort of ephemeris pa-
rameters for calculating LEO satellite location is designed and analyzed through a example. Some significant com-
parisons are made between the 15-parameter method of GPS broadcast ephemeris and the designed 25-parameter
method, the results show that the designed 25 parameters method has a higher precision for LEO satellite orbit fit-
ting under the same condition.
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Tab.2 Comparison of simulated results between with two methods under different arc length ( unit: m)

IR 15 20k Ml A k22 RMS/f K TR 2% | 25 ZHEII G %22 RMS/ fie KR 2 |
(h) x Jy ] y Jr ] z Jr i x J 1] y Jrll 2 Jill
2 24.47/85.96  24.95/91.55 36.92/115.51  4.80/15.02  4.86/13.67  4.27/21.39
3 41.92/161.74  36.67/147.07 35.15/113.95 35.81/83.93  51.54/123.74  17.05/63.33
4 45.21/232.75 55.74/220.05 79.54/146.99 40.60/119.42 39.68/154.25 42.42/82.03
5 80.10/329.88 129.14/393.9 94.03/125.41 56.18/151.10 94.84/186.38 93.33/131. 10
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Fig.8 Comparison of fitting residuals of orbit with 25 parameters method(30 s(a),50 s(b) and 80 s(c¢) interval)

T(b) B8 4rail gt T RAFERIBE 3 5 R 10s
#1030 5,50 s.80 s FHLEIIS TR 22 A,

AT, B 7 451 T 15 SEGL R 25 S5
2 2 NEPK A PLE UL AR 22 1

I 2 AT LR, BEAE IS A3, A 7 75 1)
MUK AR bR . X Bl TR A ik
RIS S EAE BT TR Z 58 S50 K
TGURN 3= 2 A Y Sk ) et S 000, Bt B R B A 14
JITTE PR (055 20 2 B0 T RSO 45 720 W6 P U2 1)
AN S5 1) R 0 pl i e A O VA T R A AR 2k
W) WsZIa BT DA BT A RS B R AR D34,
WA E t, FERFE B FET GPS T #E 2 Ji i 15
ZHOENPL AR B BT 25 SE0EMBL AR B .
WA, GPS T HE B Ty 15 ZHEUAEIUG 2L T
B, BAR 2 ~ 3 /NI IEB S 24 )5 22/ T 100 m
(3D) ABAEH Rl B Bl AR 2228 K F 100 m,
MR AR 25 S8 A UG 2 /N PE B 3
JrZ/NF 10 m, HRFIEB L AR 24/ F 25 m
(WEI7(b)) o MR 2 drl LITS t, 1551 vh s A
IAA IRB By 2 /N, X o2 R LA I
BB B —Fh 7k

R T AEAS TR L D7 R R 5 B ARG FE ) 2
R CIEER L 3 S B 7(b) FEl 8,

%3 FEAEMRFEART 25 SE NN EUSHERR
(Bfi:m)
Tab.3 Comparison of fitting results with 25 parameter a-

mong under different sample rates of orbit ( unit;

m)
KAERI\RE « 1 RMS/  y A6 RMS/ 2 5[ RMS/
(s) R R | AR IiEE R R E
10 4.80/15.02  4.86/13.67  4.27/21.39
30 4.76/14.47  4.84/12.61 4.21/20.07
50 4.73/13.93  4.82/11.64  4.15/18.77
80 4.68/13.16  4.79/10.34  4.05/16.86

MFE3 J & 7(b) &8 Al LI Y, 7E TR A
SRAERAE (4010 5,30 5,50 5,80 s) 100 T i U
BIRGRE AN (29 5 m) |, LBl E SRAF: (8] 14 1
PALCIBIEE |/ Rey YISy R

B 2 Ryt — A B UE BT T AR DA R
25 ZHIA o TR BGE = B AR AR 3 T, ks
R T3 2 Bk 1200 km (IR TR, 3 A
B 1 VERRI 30T, BRF R 0E , sk R4 R pua &
KEIE RMS Ak |12 | riss R g 4 ks,

MFE 4 0T LIE L BEE I 380, BFR 5 75 1
USRI RGE L AR B 2 R AIG, i FLYE AR B K T
GPS " HE LD 15 S 40 M BA 4 BE B B AT 25
SZHOEMIUGHE . N3RS AR N, ETHEDR



9 KA 5 RS % 27 %

®4 AREEMKTAMSHE

EHER S EERN LR ( B :m)

Tab.4 Comparison of fitting results between with two methods under different arc length ( unit;m)
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(h) x Jy ] y Jrli] z Jr i x Jy i) y Jrlil z Jili
2 19.21/60.13  19.26/73.82 32.78/105.14  3.35/12.87 3.95/11.51 2.51/11.18
3 44.26/168.16 37.74/156.08 28.91/105.51  29.46/83.45  31.43/68.94  17.27/66.93
4 39.45/195.00 41.09/178.44 58.28/265.41 31.98/118.45 38.01/155.07 34.75/163.01
5 77.16/329.88 127.1/393.93  86.88/225.66  45.18/95.31  91.48/239.83  80.43/229.17
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different sample rates of orbit( unit:m)
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50 3.33/12.55  3.99/10.62  2.45/8.70
80 3.31/12.24  4.01/9.99 2.40/7.00
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