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Fig. 1 Diagram of the geometric relation of COCTS periodic
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Fig.2 Flow chart of COCTS geometric positioning method
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Fig.3 Coordinate system and geometric positioning diagram
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Fig. 6 Remote sensing image of Europe, Asia and Africa
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35 912}) 30.78° 60.84°E b 30.78° 60.84°E ¢ 30.78° 60.84° E

N .
11.34°
35.91°

N
11.34°

7 BT AR B i e SR R S T T
Fig. 7 Extraction and match of coastline in the Arabian Peninsula
a. MODIS 3 & [£]; b. Canny I ZAG; ¢, d. A T4k e. COCTS 12 8 [&]; £ ¥ 7 LR VT L
a. MODIS remote sensing image; b. Canny edge detection; c, d. artificial optimization; e. COCTS remote sensing image; f. coastline match
940a 116.82° 124.47° E b 116.82° 124.47° E ¢ 116.82° 124.47° E

I8 EhiE T R AR DR AL
Fig. 8 Extraction and match of coastline in the Bohai Gulf
a. NDVI Zb3#; b. Canny 122800 ; . UM% d. A TA4L; e. MODIS 32 8% &1 ; f. ¥ j 2% DL L
a. NDVI processing; b. Canny edge detection; c. parameter adjustment; d. artificial optimization; e. MODIS remote sensing image; f. coastline match
T8 2 2 1 W) 5 R R R ) T JL AT 2 FRKG JE BT 3747 2 5 A9 R0, 1 1 km 43 B R 38 KA (18] 9a) .
Hedf ik COCTS £ 2020 4F 10 H 27 HAMBIGE 28 Bl > B X SR i i 9, I R PR T R,
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PEEMAARARER, FFUHT 35.91°N, 30.78%E, Z5H T 11.34°N,
60.84°E . 1% i A A b 1 Bl A 4 U I 2 A A R AT L 4
Bk, B2 E 9a h, L@ S HilR L. HE
e (i) DX 3 P IR 0TV G S, E— 2B R e 9b R 1
ST A0 DX 3 1% 8 37 Y5 AR R S, E — 2P K An &) 9c e
N, L AT LLE WA 2R e . T COCTS

11.34°

b
60.84° E

AR T AR IE B ST 13 X A N, SR R B i, R
FEAR & 5 BUF 7 TR o5, 7638 B AR 2
It . LIS 4R L PR E I 18 B R 5 45
W) R S e T JLART S 5K B, A&l 9 iR, COCTS
JUAT 78 A 7 T B G 5 B iR 25 78 2 MR ot i, B
2km N,

B9 BTHifH 2 & 18 IR A2 i 7 28 i (a), BT BT P ) AOR DXk (), BT 5 A 3 2% i R DX 4 ()

Fig. 9 Reference coastline overlaying Arabian remote sensing image (a), middle enlargement area near Nadir (b), marginal enlargement

area away from Nadir (c)
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M VEEVE S AT 55 DL NHR RS B 00 A T iR o R
BUIE A B e RS AL H T E . KR
BT, #3h, AE. BL S MREHER, LIk
Az R P E

TEFR I — X IR, AN 0 94 SCF R B GPS i ]
Ok E )AL R B, A ST 34 1) e G B L3
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[E1), A s 6T 7 A T o7 8 R L A R AS Y AL R A
BF D), 57 B L BE 7E STK 4 I PRk B8 1 T
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THEASRE ., RS LLA S0, ScEh a4 2T
S LR R R 2 bR, 5 AR SO E
P TR B R AL B AT HL AR RIS T <

T 45 # COCTS M 2020 4F 10 J1 19 H 02:12:25
UTC % 02:22:37 UTC 14 7 5 1 16 75 DX S A 0 %%
P, R ke S iR 957 A T s A4 2, STK
XN S H A . TR S S H T A R R, 3R
Z A 0.001°~0.01°Z [0] A B2 T 55 22.46%, 1% 25 7F
0.01°~0.02°2 [A] (9 22 T 83 5 77.54%, iR 2= 7 2 ™4

TN o PR R B[R] DS [ Y #Sdle , 6 4% COCTS M
2020 4F 10 A 27 H 07:34:50 UTC & 09:15:17 UTC £
28 3 BT 2 B 0 — B B 0 98U, [RIAE Oy oA
9418 BT AL DL K STK X [ & %
o R T #E—2XF Lo, S8R 5 i r Jb i 0°~30°,
At 4 30°~60°, g At £ 60°~ 90° LIk | | 4
3FA, IR S SH AR, R 2E N g g R
T2 PR ArHT BT AR ZE AT, AR SCIUE 7 ik
TR R AR 22 HR7E 0.02°09, B 2 ME TN MR
2 3| 1 2 158 25 AR AR R LUK B, o8 1R 225 Dy, B
TP, 1R 258K .
44 HY-IDBDES5EHY-ICTE COCTSZLEEES

te &

HY-1D T2 5 HY-1C T2 2t — 2, H[H W
A BROK 8 FNE R B, PR 2H ), 4 s e R

*2 HEESSEEREST

Table 2 Error statistics between calculated and reference values

Elenie)
o HLiR2E

0°~30°(S/N)  30°~60°(S/N)  60°~90°(S/N)

(=0, 0.001°) 4.17% 2.10% 0%

[0.001°,0.01°) 42.57% 34.37% 28.62%

[0.01°,0.02°) 53.26% 63.53% 71.38%
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Bl

sae s, L EE AR AR, W
B4 4% R RE 1Y 7K €6 4L COCTS, COCTS i fif 12 45 4
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#2020 4F 9 J] 23 H HY-1D COCTS 14 3& J& & 5
| & 2020 4E 10 A 27 H HY-1C COCTS 1 1% J&& &
49.47°

26.87° 1
N

25.44° -

50.76° E 49.47°
26.87°

25.44° =

HEAT O3 o SRR 0T VS PO 3 — AR /N X, 28 S 5]
LR 64, an & 10 i zs, & 10a S HY-1C FRAE X 3,
& 10b y HY-1D T8 FRAE X 5, W9 18] o 21 (0,45 T 5
R FH T S R P B B, 328 BB 2 4 B T Sk
R A8 S e e 2 3. A8ttt 78 1 km 43 HE 5T
25, HY-1C D25 HY-1D DEMEE . BJEZ 24
0 427T, 0T L COCTS JUAf 2 i J7 i % HY-1D T A&
5 HY-1C DEAEH, & EMaR 2.

50.76° E

N | b

K10 HY-1C B (a) 15 HY-1D A (b) X W AFAE £URAE
Fig. 10 Corresponding feature points sampled from HY-1C satellite (a) and HY-1D satellite (b)

&3 HY-1C/D DEFERERFRILER
Table3 Sampling points comparison of HY-1C/D satellite fea-

ture areas
HY-1CTLE HY-ID 2 TWZENZTT

(R=2 G5 175 LR 2 BT 1) ZJET7 6]
6389 23013 6389 23013 0 0
6390 23014 6390 23014 0 0
6389 23015 6389 23015 0 0
6384 23017 6384 23017 0 0
6384 23018 6384 23018 0 0
6383 23018 6383 23018 0 0
6392 23 009 6392 23 009 0 0
6391 23010 6391 23010 0 0
6392 23011 6392 23011 0 0
6383 23 008 6383 23 008 0 0
6382 23 009 6382 23 009 0 0
6383 23010 6383 23010 0 0

P22 M50 0 0

5 ARITRE USRS TUART 5E 57 1R 22 52 Wi
orHr

COCTS JLAR 5 43 J7 ¥ 19 Hi 31 5 v 45 S A7 15 1%
25, ARTT S WTAR 0 RUBE RN X JLART 22 4 15 25 ) 52 )
Hi BRI AR H A = L R A, T A I 2, IR T I 3
AT 2 BB B AT P A B L AR 3B AR R A . BE I
COCTS 7 2020 4 10 H 27 H 1348 35 BTHi402F 55 1
NN A FERE, X T 1 664 51, IR 7 XA
ABAEATN, 40 & 1 A1 2 51 . 208 F1 209 41 | 416 Fl
417 %1, 832 1833 41|, 1247 F11248 %], 1454 F11455 %),
1663 £l 1664 51l . A T VRN 2 Bh 4 4 1 Hdis, 40
L X A B 3 FB A3 SR AR R 13 X
a3 KOS, ST RS 1/3 K. AT A
DX 38k A5 X6 A A B - B BE B G sk e 4. RYEE 4
FREHEAE 7 XA S B B AR A K, A T EDE
00 B BRI R R B, QR 11 R, BB gk
W R 2y B R AT 13 KB, ] 13 KL S
1/3 DX, 2168 58 2 e 2 X, TRl sk AR IR I 3
AR Y 7 SRR BN RS . 454 K L COCTS
A SR B, 3 AT 3R 4 BE A 11 AR fk R B, AT A
1500, CEF s BN 2, IR B HK, RAEER T
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F4 HBHERTIES (BAL: (°))
Table 4 Distance of adjacent sample arrays (unit: (°))
FEAKT
X 42K
12 208/209 416/417 832/833 1247/1 248 1 454/1 455 1 663/1 664
T 1/3 K 8, 0.180 6 0.109 5 0.0355 0.0182 0.020 6 0.030 5 0.084 8
rPE] 1/3 1% 35 0.068 3 0.020 6 0.012 4 0.008 9 0.012 4 0.020 5 0.068 6
JE 13X 3, 0.091 1 0.0317 0.0213 0.019 0 0.038 0 0.1319 0.1856
2PA X 0.1233 0.066 9 0.0250 0.016 0 0.0259 0.079 0 0.124 3
020 T .S J& 7 1 F- AR 22 4 Sl L 0,95, 1.25 MG, BIR 2% N
0.18 . E .
v - g 1/3 X AN . I s g LA RE SZ A EL
o6l 1R | 1.57 ™M&IT; $Iﬂ&ﬁéﬁ%&ﬁﬂ /lfx“j:?rn‘J%i’Jiae
014} R 2253 & 030, 0.65 R, MR 2 0.72 MR I,
g0y . / P L1400 000 A JLART S o758 2 e i il k. B4
= L . - ; d R 8 N .
% oos) L G374 £ SEBREE FRAE T 0, R SRR R, B
# 06l . A i S, SR AR AR T W AR R K, S A 1R 22 Bl 2 1Y
0.04 R oo PRI, MAELR 5 B0 003 2, R 045 25 B R AR AR
°-°§ i Sl PN NS PN k- e 2010 P
ez 3 7Xﬂ;2!iﬁu >0 7 R T ELAR ST DR B A A R 25 A, 7R A
70 BN 1% 21 T B 3 DX A R b 2 35°Bf T DX ko3 i) i
B 11 7 XA B i R A Ak

Fig. 11 Distance change trends of seven pairs of adjacent

sample arrays

JROE R B

B XN A 120 R EKAELE, T A
AR A R R R S ] DX Y 1R ZE AR, AT
AR e [ DA 1 40 AT 17 RRAE AL, 20 S0l L 60
R, JE— PO 12b frs o P A E] X
BRAYRFAE STE 1 km 23 BRI TS LS
GSHHG ¥l 2 165 7 4 A8 A (9 45 0 8 22 20 1) 1T SR AE
R SHE 6, R, BB 265 77 1) 22

a
180° 120° 60° WO0°E 60°

B 20 -V S22 RRAE 0, I FLRRAE 250 380 20 A 75 2 T A Bt
I X3, QK 13a B, JF— 25 R an # 13b s .
FRIE BT . 359N BT AT 35°S B ST A 4R AIE A 7 T JK R
HIATE S, DL CRRE 55 GSHHG $UHE P2 1 1 48 4k
PR BARTCIR 225y HHESRAE R 7. £ 8. £ 9, &iR%E
Beit, AR I RO G 26 B O ) L 28 B ) TR
ZE 570 0.20, 0.40 & T, BRI 22 R 0.45 18T
35°N FFFIE REAIE A0 26 B J7 ] | 28 B 7 1) °F- 350 25 4%
A& 0.55, 0.80 & IT, BRI ZE8 0.97 & Jt; 35°S
B ST R AF B 19 85 B T 1) L 8 B T ) O B 2 3 Bl
0.50. 0.70 M& T, BliR2E R 0.86 METT, B HH X

b
120° 180°

Pl 12 e R A )30 5 A R () B ()

Fig. 12 Feature points sampled in the middle and marginal sides (a) and enlargement (b)
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Table 5 Errors of feature points on both edge-nearing sides of the track
5 1% a5 @EEITAGoTIRE g mEoTRE || FS 9 S EEGOTIRE R MEITIERE
1 6393 21569 1 2 21 7360 23 244 2 2
2 6 548 21524 1 2 22 7496 23 049 1 1
3 6424 21460 0 1 23 7 861 22933 2 0
4 6308 21404 0 1 24 7805 23 105 0 1
5 6189 21345 2 2 25 7909 23117 1 2
6 6 049 21281 2 1 26 8028 23 088 2 1
7 6177 21 449 0 1 27 8128 23 041 1 1
8 6116 21488 1 2 28 8224 22 985 0 1
9 6229 21413 1 2 29 8316 22929 1 2
10 6397 21673 0 1 30 8412 22909 0 3
11 6325 23428 1 1 31 8492 22 833 2 0
12 6280 23 649 2 0 32 8704 22 656 1 1
13 6 409 23 736 0 2 33 8577 22773 2 2
14 6453 23973 1 0 34 7 844 23120 0 1
15 6581 23352 2 1 35 6304 21 604 0 1
16 6477 23529 0 2 36 6229 21553 1 1
17 6425 23 633 0 2 37 6345 23 488 1 0
18 6589 23709 2 1 38 6437 23 857 1 0
19 7205 23 632 1 0 39 7297 23 480 1 2
20 7297 23413 1 3 40 7317 23 365 1 1
FRR2EMG T 0.95 1.25
R 6 HERIBFERIRE
Table 6 Errors of feature points in the middle area of the track
Fe'5 1'% g8 EEFMGOTRE KEFNGOTRE || F5 15 8 EEFNGITIRE  RREHMEITERE
1 6293 23353 1 2 21 7 648 22 328 0 1
2 6212 23 184 0 0 22 7721 22 360 1 1
3 6109 23 088 0 0 23 7732 22433 1 0
4 5985 22976 0 0 24 7 696 22 521 0 0
5 6117 22 832 1 1 25 7897 22 708 0 1
6 6292 22 965 0 0 26 7909 22 596 0 0
7 6477 23 057 0 1 27 7953 22473 1 1
8 6489 23 164 0 2 28 7 881 22 360 0 1
9 7676 22 240 0 0 29 11408 21552 0 1
10 7601 22 180 0 1 30 11552 21289 1 0
11 7553 22137 2 0 31 11849 21241 0 1




8 WA 44 2%
&gRe
Fris 1'% Sl SETrABOTIRE KR gOtRE || Y 115 Sl HETTIMEOTIE AT MOt E
12 7460 22 008 0 0 32 12 049 21064 0 1
13 7000 22052 1 1 33 12232 20 881 0 1
14 7124 22121 0 0 34 12 351 20713 1 0
15 7244 22221 0 1 35 10 757 21749 0 2
16 7445 22276 0 1 36 10 385 22 064 0 0
17 9001 22 288 0 1 37 10 117 22052 0 1
18 9129 22 181 0 0 38 9836 21932 0 0
19 10 605 22012 1 1 39 9312 22013 1 0
20 10953 21528 0 2 40 9553 21 896 0 1
2T 0.30 0.65
180° 120° 60° WO0°E 60° 120° 180° b
& 13 R I8 K W A RFAE AR A (a) KRR (b)
Fig. 13 Feature points sampled near the equator and its both sides (a) and enlargement (b)
R7 FEMEFERIRE
Table 7 Errors of feature points near the equator
Fe5 1'% 8 dEFmGOTRE KEFNGOTRE || F5 115 5 HEITAGOTRE ST SoTiRE
1 8832 22472 1 1 11 8968 22317 0 0
2 8 844 22453 0 2 12 8984 22 304 0 0
3 8 856 22 440 0 0 13 8996 22293 0 1
4 8872 22421 0 0 14 9008 22 281 0 0
5 8892 22397 1 0 15 9017 22272 0 0
6 8904 22 384 0 1 16 9032 22257 0 0
7 8917 22 365 0 0 17 9048 22241 1 1
8 8929 22353 0 0 18 9065 22228 1 0
9 8944 22 340 0 0 19 9080 22217 0 1
10 8957 22325 0 1 20 9093 22204 0 0
SFHREMEOL 0.20 0.40
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% 8 35°N MHAHERIRE

Table 8 Errors of feature points near 35°N

s 1% Gl EEIIMEOTIAE KRRt || B 15 B SEIMGITIRE AR Rt
1 5317 23312 0 0 11 5288 23 036 0 0
2 5324 23292 0 1 12 5240 22917 1 1
3 5328 23272 0 1 13 5229 22 904 1 0
4 5333 23252 2 1 14 5216 22 897 0 2
5 5341 23200 1 0 15 5196 22 892 0 0
6 5340 23176 0 0 16 5181 22 889 1 0
7 5333 23152 1 2 17 5160 22 888 0 3
8 5320 23093 1 1 18 5145 22 888 2 1
9 5312 23077 1 0 19 5121 22 885 0 0
10 5297 23 049 0 1 20 5105 22 893 0 1

IR MR T 0.55 0.80
R9 35SHHEFAERIRE
Table 9 Errors of feature points near 35°S

75 115 515 A mBotiRE  LEFEBOCRE || T 1% LiIR=2 AEITRgotiRE AT RItIR 2%
1 12397 20529 0 2 11 12356 20697 1 1
2 12 404 20 552 1 0 12 12 344 20 724 0 3
3 12 401 20572 1 2 13 12333 20 741 0 0
4 12 389 20 564 0 0 14 12317 20 765 1 0
5 12 381 20 568 0 1 15 12 300 20 793 0 1
6 12 369 20 585 0 0 16 12 268 20 840 1 1
7 12 369 20 604 0 0 17 12252 20 860 0 0
8 12373 20 629 1 0 18 12 236 20 877 0 1
9 12373 20 656 0 1 19 12 221 20 896 0 0
10 12 364 20 676 2 0 20 12 197 20916 2 1

SRR MG T 0.50 0.70

I T8 BT S 2 1R 2 HE RN /N o B o0 A 4 A S B
28 FLISUE T, o 1R 25 B /)N, BRI A, SR RE
1R IJCI AR B A, REN IR EREZ 3K R, DA T8 3]
Wb, R A0 1% 22 Bt SR R AR o0 RO 388 T T 1A K, —
EHRIEME,
6 45t

HY-1C/D T2 KA COCTS JUA] 5E {37 J7 ¥ 42 1%
JEG R T AL 35 2R S B TR 2E S A, K B B M B E 7

BymED 1 = AT DR HY-1C/D TR J5 2277 5h il
i, B ST — R KA 0 17 i AL B AR 1

A I AR GE, AR B A L, AR b
o AR SO A D R U T B G T EE ARG 6 AN
S ORI TR B ik, 4k T 145 ORB
F| ECR )& 246 e ad &, 76 T8 B 7 b R A4 (5 3%
A R B[] X6 07 A TR A R R, R T
%4 ORB #] ECR ¥ #% # 5 FF . B F COCTS & &5 12
. WIeIEE B E T LA SR TR R B S
ORB MK f2, #37 RAE SR 2 5 M BRAE HE R
BERL, DA% COCTS SRAEAR JU#EAT b 3 3 o
X HY-1C/D T 7K (64 COCTS JLAR % o7 45 5 1) 5
WES 43T, 15 LU 45t



60

MAEEd 4445

(1) &F X g 5 28 %2 M % 3iE, COCTS 5 MODIS i
RN R R — 3, AR A,

(2) %1 %] i 2 6 G B 36 3IE, COCTS JLAA[ 5E o7 7 i
T R R 24 % 5 GSHHG 3 % i 2 28 Ak A Al
L, BR2ETE 2 MEITH, B 2 km N,

() EFXT R i I, 2 F AR br B E S
STK A= W1 2% B AH L, IR 25 7E 2 MR o0 N H K R iE
B, BT AR

(4) COCTS JUfal % fi 77 ¥ % HY-1D TL & 5 HY-

1C B COCTS By (i 45 - —2.

(S)BIC RN 5 LT i 25 S EAR G . A
T BN W 2k, R 7 15 25 B R A AR T R B R
RS, BT iR 22 /Ny IR TE B PR, o o7 152 22
B RAEAG TR B T TG K, IR T e R 22 BN

i LR, btk R RIES a8, LA
HLIE B BOHK (AL COCTS S8k Jemli i J LA & 31 5
PR RTAT I, W R — 8 0 R B R, nT LA T
COCTS i J& R T b 33 (1) JUART 2 £ o

B E 3k
(1] BEWNHE, THRAS. —FhBrMODIS 044 i3 e i ik [J]. B FHR, 2008, 31(2): 173-174.

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Zeng Liping, Wang Zhensong. A new MODIS 0 level earth location algorithm[J]. Modern Electronics Technique, 2008, 31(2): 173—174.
Nishihama M, Wolfe R, Solomon D, et al. MODIS level 1A earth location: algorithm theoretical basis document version 3.0[EB/OL].
(1997-08-26) [2021-04—15]. https://modis.gsfc.nasa.gov/data/atbd/atbd_mod28 v3.pdf.

FNNEE. Hh EEE— 5 TR 18 RS GPS ML E (v BV 9T 5 S B [T]. URAS T2, 2003, 12(3): 144-150.

Sun Congrong. Research and implementation of GPS geolocation algorithm for China HY-1 satellite remote sensing image[J]. Spacecraft
Engineering, 2003, 12(3): 144—150.

A, A9 IR, FY -3 U5 S ek (5 b {3 T I 9 [0]. 3R, 2009, 13(3): 469-474.

Guan Min, Yang Zhongdong. Geolocation method for FY-3 MWRI’s remote sensing image[J]. Journal of Remote Sensing, 2009, 13(3):
469-474.

Baker N. Joint Polar Satellite System VIIRS Geolocation Algorithm Theoretical Basis Document[R/OL]. (2011-06—-31) [2021-04—15].
https://Ipdaac.usgs.gov/documents/135/VNP03_ATBD.pdf

g, BRI, A5G T TR SRR E L A S T U BB [T, 1824, 1997, 19(5): 56-68.

Pan Delu, Mao Tianming, Li Shujing. Research on geolocation of marine satellite data and related geometric parameter algorithms[J].
Haiyang Xuebao, 1997, 19(5): 56—68.

SR BET 2 HURAR I TR TE PSR B LA HORTFSE[D]. MR /R I IR TAR R, 2018.

Chai Yi. Research on high accuracy attitude determination methods for on-orbit satellite based on multiple sensors[D]. Harbin: Harbin
Engineering University, 2018.

N, i, ZEAN. TR SRS IM]. 208, dbat: M2 Rt 2016.

Bian Shaofeng, Ji Bing, Li Houpu. Introduction to Satellite Navigation Systems[M]. 2nd ed. Beijing: Surveging and Mapping Press,
2016.

KB, BN, MR W E = SRR R R BB A7 R 0], TR 5 T, 2008, 23(6): 712-716.

Guan Min, Gu Songyan, Yang Zhongdong. Geolocation method for FY-3 MWHS’ remote sensing image[J]. Remote Sensing Techno-
logy and Application, 2008, 23(6): 712—716.

SR, FEIE. OB AR FR B b0 [ AR R B R TR I]. RAR Ml 53R, 2016, 37(5): 86-94.

Dou Changyong, Yue Xijuan. Direct transformation from orbital to earth-centered earth-fixed reference frame[J]. Spacecraft Recovery &
Remote Sensing, 2016, 37(5): 86—94.

Noredlinger P D, Klein L. Theoretical basis of the SDP toolkit geolocation package for the ECS project. Landover: Hughes Applied In-
formation Systems[R/OL]. (1995-05—18)[2021-04—15]. https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.131.7265&rep=rep1 &
type=pdf.

Wi, AR, TR A, 45 ARG TR A R A A AR M T (2 [J]. THEEHL TR 55 07, 2008, 44(30): 202-205.

Yang Lei, Yang Zhongdong, Zhang Liyang, et al. Geolocation of airborne data for polar meteorological satellite payloads[J]. Computer
Engineering and Applications, 2008, 44(30): 202—205.

R4, SRR, B, 45 BT IR GO RHAE (97K Bl 43 SRR AR IR [C)/2007° 103, A Sk B et B AR Kb 0. TR
AR AR A AL, 2007.

Xiong Xianming, Yao Xuejuan, Teng Huizhong, et al. Shoreline extract based on spectral signatures of remote sensing images[C]//2007’
Instrumentation, Automation and Advanced Integration Technology Conference. Chongqing: Chinese Journal of Scientific Instrument,
2007.

Lykhovyd P V. Forecasting oil crops yields on the regional scale using normalized difference vegetation index[J]. Journal of Ecological
Engineering, 2021, 22(3): 53-57.

AYRLT, SRR, AR DXIH — AL AR B PRI R 1] B ROBEARA DG R[], ZRAEAOll 272417, 2021, 49(2): 70-77.

Li Jihong, Jiao Yuxin. Dependence between NDVI and environmental factors in northeast China[J]. Journal of Northeast Forestry Uni-
versity, 2021, 49(2): 70-77.


http://dx.doi.org/10.3969/j.issn.1004&#8722;373X.2008.02.057
http://dx.doi.org/10.3969/j.issn.1004&#8722;373X.2008.02.057
http://dx.doi.org/10.3969/j.issn.1004&#8722;373X.2008.02.057
http://dx.doi.org/10.11834/jrs.20090310
http://dx.doi.org/10.11834/jrs.20090310
http://dx.doi.org/10.11834/jrs.20090310
http://dx.doi.org/10.11873/j.issn.1004&#8722;0323.2008.6.712
http://dx.doi.org/10.11873/j.issn.1004&#8722;0323.2008.6.712
http://dx.doi.org/10.11873/j.issn.1004&#8722;0323.2008.6.712
http://dx.doi.org/10.11873/j.issn.1004&#8722;0323.2008.6.712
http://dx.doi.org/10.11873/j.issn.1004&#8722;0323.2008.6.712
http://dx.doi.org/10.3969/j.issn.1009&#8722;8518.2016.05.010
http://dx.doi.org/10.3969/j.issn.1009&#8722;8518.2016.05.010
http://dx.doi.org/10.3969/j.issn.1009&#8722;8518.2016.05.010
http://dx.doi.org/10.3969/j.issn.1009&#8722;8518.2016.05.010
http://dx.doi.org/10.3778/j.issn.1002&#8722;8331.2008.30.062
http://dx.doi.org/10.3778/j.issn.1002&#8722;8331.2008.30.062
http://dx.doi.org/10.3778/j.issn.1002&#8722;8331.2008.30.062
http://dx.doi.org/10.3778/j.issn.1002&#8722;8331.2008.30.062
http://dx.doi.org/10.12911/22998993/132436
http://dx.doi.org/10.12911/22998993/132436

SH XUEERHSE: HY-1C/D T8 v IV B K K R B A LT 8 437 7 2% 61

[16] B, FARE, fftae, 45, SRR T O Canny Bk O ZRAG TN [T]. THEHLE AR 5 4, 2021, 31(1): 83-87.
Huang Hui, Dong Linlu, He Jianhua, et al. Edge detection of an improved canny algorithm under strong noise[J]. Computer Technology
and Development, 2021, 31(1): 83—87.

[17] Loderer M, Beitelschmidt M. Improved edge detection based on fractional derivatives for real-time measurement systems[J]. PAMM,
2019, 19(1): €201900439.

[18] Howard M, Hock M C, Meehan B T, et al. A locally adapting technique for edge detection using image segmentation[J]. SIAM Journal
on Scientific Computing, 2018, 40(4): B1161-B1179.

[19] HHZE, TR, THRHE, . 3T GSHHGHUR 5 SIF C VAR ) S AR FMGE Ffi 43 #1515 [C//56 T 3 43 Sl b WL 2 AR AF 2514
AR UL TR B e 4 RS RN AE, 2018,
Huang Xiangli, Zhang Jie, Ji Kefeng, et al. Sea-land segmentation algorithm of SAR image based on GSHHG database and improved CV
model[C]//The Fifth Annual Conference on High Resolution Earth Observation, Xi’an: High Score Major Project Management Office of
Chinese Academy of Sciences, 2018.

(201 EAFR. X XA BB S0 3 10 TR BUETH ] 15 B9 F TR, 2012, 10(4): 421-425.
Wang Cunliang. Calculation of the satellite orbit covering certain area on the ground in some period of time[J]. Information and Electron-
ic Engineering, 2012, 10(4): 421—425.

(21] ZEBRER, IR, FMTHE, 45, 2T STK/Matlabf S A2 J3E P REZAT [CL//48 JUJi I TR A AR AR 251 S0 ——S08 AT Al 12
AR IR PR MEAE )R IR A, 2018,
Li Yueyue, Hu Caibo, Sun Jiangyan, et al. Performance analysis of navigation constellation based on STK/Matlab[C]//The Ninth China
Satellite Navigation Conference. Harbin: Zhongke Beidouhui (Beijing) Technology Co., Ltd, 2018.

Geometric positioning method of HY-1C/D satellite Chinese ocean color
and temperature scanner
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Huang Haiqing”, Liu Jiangiang®, Ding Jing®

(1. School of Oceanography, Shanghai Jiaotong University, Shanghai 200240, China; 2. State Key Laboratory of Satellite Marine Environ-
ment Dynamics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China; 3. National Satellite Ocean
Application Center, Beijing 100081, China)

Abstract: Chinese Ocean Color Temperature Scanner (COCTS) of Haiyang 1C/D (HY-1C/D) satellite is mainly
used to detect ocean water color, water temperature and other elements. These elements can only be achieved by
processing satellite data, and geometric positioning is the core of preprocessing, which directly affects quality of
these elements. COCTS has the characteristics of 114° field of view and quaternary whisk broom point by point. A set
of complete geometric positioning method has been developed based on COCTS characteristics. The satellite posi-
tion and velocity corresponding to the sampling time are obtained by using the interpolation method in the satellite
ephemeris extracted from 0 level data, and then the transformation matrix from orbital coordinate system (ORB) to
earth-centered rotating coordinate system (ECR) will be achieved. Based on the quaternary whisk broom point by
point, the ORB viewing vector of every sampling point in a sweep can be calculated by rotating center viewing vec-
tor around X and Y axis in corresponding angles. The relationship model of viewing vector and the earth intersection
point can be established to carry out geolocation of remote sensing images obtained from band data. This article uses
interpolation to replace the traditional complex method that requires 6 orbital elements to calculate the satellite pos-
ition, and directly calculates ORB to ECR transformation matrix rather than the traditional two-step transformation
method. After multiple sets of data calculation and qualitative and quantitative verification, the HY-1C/D COCTS
geometric positioning results are consistent. As a result of the sampling pixel scale effect, the error increases gradu-
ally from Nadir to the edge of two sides and from the equator to two poles, all within the error of 2 pixels. This

method meets certain positioning accuracy requirements and can be employed for geometric positioning of COCTS.

Key words: HY-1C/D satellite; COCTS; geometric positioning; whisk broom point by point
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