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Fig.1 Ten Combinations of Satellite Tracks with
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Fig. 2 Sketch Map of Rectangle Shrinking Algorithm

il 3 DA A R AR B A HENE A X B 2R
T HS A AL E . T B P A BURE Y
A AL R 23 ) A A IR B 2 RN
A 1 R L I S8 S et Y A B A O R AT
-3 a A E NS = ol SR S S VAR i 8 M L I
f1 H ] AT AR B 3 — 2% 7 o 2 AR 53 58 SR Y
R L B R S I 4 W] RE A7 7 TR B Gk
2R TS S5O i 30 PR P A 07 T 58 S TR — Il )
TE » BRI B0 T 40 SRR A 3 A 5 G ik i s
R 1SR e W] )RR TR WA 0 A 30 1 R s 5 X
SRR 28 Ui AN — U B 52 Il 0 ik
PRI . 0 2R de 5 A 4 380 A S 00 504k g M s 52
S AR GZE I o A A Y A 58 S 0 T AR — i)k
AR



542 B 3

T A L A6 - 3 AN g Tt v 2 38 5 S ) R (B SR T 295

2 EOaW
2.1 # iFE

AT RS R A R AL T T 3 AR
e,

1A T/P DR AH S ERE T —
AR TR BE s ORI R L R 2
AR AR AU R o PR oA AT AR 38 52 S 10 B
BL 8T X0 500 O NG B R AT VEAL . TEBRE S R Y
BN B E TR B b T B0 R DL 7 Ay i) ]
(1 bR
¢ = jsin ' (sinAtsini) (5
A = A, + tan ! (tanAzrcosi)— QAL (6)
K od Bl 2 Bl SR 4 A 5 2Bl
B ff . T/P TR Ny 66750 2 AH X 40 T /Y9 3 3k B
B A0 L E 5 20 g ML T 30 5 R S SR R RE L X
HEH T/P LA GDR(geophysical data record)
BT 2 B BB 5 A SRR R ol i 22
(Y ERF 140 22 2 | A | <<m/255 BRO1 A FHIREE. — 1
I BEIREL . &3 Hh A K G B SR R B T 1k
By T/P TR H0E , T 90 BRI F ol Be #5127
. 9 GDR Bl —FF 5 2R INBCA 3 360 4R A
R BT A8 S AT RT DA TE B A =R T A
LA 16 002 NHE AE AR
B 2 BRI T R 5 (HY-2) L2 1IGDR
(interim geophysical data record) % #§ tf i) — 5%
BB, 3 R R & O H 14 AR 91 5 TR
Bt H SR T/P B i 22 X s, HY-2 1
BB A 2 99, 34%, S AT BE BT DL B )
2 A LAVEAS 305 T T3 B AUAS [l fii T2 22 )

28 S (PR RE 5 [F] B A BB A 36 53 v A P S B T AR
B8 B 1Y RE

B 3 1% FH Envisat T E S 90 J& #A 1% sz
Bt . BRI 5 Ak TR T B I AR I A R AR B
I R 28 S R A
2.2 HRHW

R s v - B4 05 Mo Beil &
P BT WA SR 58 S o A B LA
PR T SCERLI0 45 B A BEXT Jason-1 TR AR
B type-12 43 By, = 7 i 245K TG B 52 X
FUIR T ) R T SRR B 58 SC L BT DAAS 31 52
SRS B R — B . 3 ST O A B 1
1 45 R 5 BRI 38 SR HEAT Fe A A ML X A 25
P B BRI GR D, WAL,
IR 2D B2 19 38 SC R TG0 B2 ey o 3 BB K 58 S R
FORG BE 22 . X TR, T/P Bl 32 LR A FE
THEORS B B 2538 B ML 15 25 /K7 (T 30 72 o 4
i RARAE BN RS 10 6D SR FEIR ZEF K = 26
HL XA 38 S SAS EE A 0,000 017, 2 DAIR JE 4% il b7
FHXT 28 SR IR K
90°
60°

—— T/P — HY-2
0° 60° 120°  180°  240°  300° 0°

K3 T/P DEBLHECKE)F HY-2 T2
55 91 S HLIE CRAD
Fig. 3 Simulated T/P Tracks (in Gray) and
No. 91 Track of HY-2(in Black)
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Tab.1 Accuracy of Crossovers Computed by Rectangle Shrinking Algorithm
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Tab. 2 Comparison of the Computational Efficiency of Three Methods
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Derived by Three Methods
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Fast Numerical Algorithm for the Calculation of Altimetric
Crossovers from Satellite Ground Tracks

WANG Haihong'* LUO Bei'
1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

2 Key Laboratory of Geospace Environment and Geodesy, Ministry of Education, Wuhan 430079, China

Abstract: Numerical calculation of crossovers is important groundwork for satellite altimeter data pro-
cessing. The criteria for judging the existence of crossover are extended to be applicable to any two
satellite ground tracks. A fast numerical algorithm named rectangle shrinking method is proposed in
order to improve the computational efficiency. Based on a cycle of simulated orbit data of Topex/Po-
seidon(T/P) and a pass of observations from HY-2,two experiments are performed to assess the pre-
cision and efficiency of the algorithm. The results demonstrate that the rectangle shrinking method
can rapidly work out all of crossovers with high precision. Another test on Envisat data validated the
applicability to near polarorbit. The proposed algorithm has strong universality, not only solving the
crossovers from tracks of a single satellite, but also two satellites with different inclinations.
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