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Fig.1 The composed RGB pictures of the GOCI and OHS

data centered on the Huanghe river estuary on 7 May 2019
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Fig.2 The relative spectral response of OHS (colored dotted

lines) and GOCI (black solid lines)
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Table 1 Central wavelength of OHS channels

i i L /nm i HL P /nm
BO1 466 B17 716
B02 480 B18 730
B0O3 500 B19 746
B04 520 B20 760
BO5 536 B21 776
BO6 550 B22 790
BO7 566 B23 806
B08 580 B24 820
B0O9 596 B25 836
B10 610 B26 850
B11 626 B27 866
B12 640 B28 880
B13 656 B29 896
B14 670 B30 910
B15 686 B31 926
B16 700 B32 940

T < DR 5 PR 3R 7R AR S 6 e D B



794 &K

R 5

36 &

FE I B EL ARG RR 0 R Lk (18 B A Z g 1
BRI AC B BT 5% i) 1 1 100 T A R R 0 B A B T
R IR L, R RS 04 Ji RO S L, RO BRI
SR L R S KR S L3 39 43 2K
LA(A)=L,(J)+L,(A)+t,(A)L,(4) (1)
FLr: 2 PR 5 o, o K T B IR A B A R
L,(2)=t,(A)R, (A1) Fo(A)cosH, (2)
Horb R K DA b3 IR 2R F o KRARJZSRR
FF 4 BEURE 5 0,y K BH SR 00 A 5 2,2 KPR 31 K T i A2 1
KA G E o R R SO R B AR GOCT #I
OHS 3k X 3 A [l {5 & 48 1) 2 8. GOCT U4l i
GDPS 8 KA IEAL B S , 7] LA 3] GOCLad 85
I SO0 I DX I8 1) A e 2 B SRR OHS A GOCT
P A % 8 o [v) A 6 [] — K AR DX sl A 00 300 i A1
TP A B 2 2ok 45 B B P KSR K AR 1 78 Ak ] LA
20 WK GOCT 04 153 81 < I 281 . OHS ¥4
S L AT 2% 8 L OHS % 3% g [ pR 25 45§ A 6SV
(Second Simulation of a Satellite Signal in the Solar
Spectrum — Vector) ## §f 1% §i £ A1 rfr | 0] 45 £ X} [
OHS & 8 4s FIE b 0y ¢ F0 e 2" A, DL KOG B 422 0
B A LS FN LS (E, 0 b E 60 A4 B8 K 58 S, (8 nT
53] OHS KA 2 SME LY BEE 22 8 Lo, dE 57 Ik B
RS2 AE S OHS #2319 DN E /9 X5 i 5 3 i /]
5 30 55 5 2 B 280, T SE B X OHS 1 78 5L 38 U3
SR
BEXT DL 128 SURE bR B A DL ) B A o
OOHS 5 GOCIHILIEITEL ; @ OHS #ig I Hz20iy
KARHHE S B © OHS 5 GOCT 123 [al DL AL .
32 HIBTE
2 S ST 78 bR A 2 7 A5 A T 8 A AR IR
22 [ F1 3 T 15 RO 3 e R R B TS R R
At 79 A2 J 4 ) U B 85 5 4 A I L O [ O 1 U B
T8 B P 7K AR R R R A S M AR A K 2
S, T i R R R 25 S A B R R T A R AT
SRS B KD
OHS & = i 14 B 4%, i A 256 4~i@ i |, 1T
BE 324N I N AL 1 H A K G s — o 206
WAL RS A GOCTAE W] WG 23 204 AT 84~ %
B U BBGE D T OHS. W AR 2% OHS 19 BT A %
BEUEAT 8 5 8 A, AE Bl /b SO A AE BT, R
AT LLIE i GOCLAE 8 4™ U Bt 11 85 7K 4 S (B 4 = K
DA 11 615 2 P 0, AL 7 OHS 4% U B i 25 7K

WAHE . SEH b, T QAA (Quasi-Analytical
Algorithm ) #E 3 BT 55021k #E 5 K 1 (9 [ O 2%
PET
P VE G2 KA B M T AT L4y oy 3R 0L 2%
P T [ O 2 L 6 O 2 M TR 32 R B AR
Y s, Gk Lh bG8 O R R, 8 R R
BSE I A O'G 2 E JJR AN B R B 1 A Ak AR b
9, AW i R B RO RACE o A DG AE T T A
5K e iy 0 2 G B G e B A OG T  JR e B
T I AR AT 1 — PR K AR SR 4 R T S 807
A T A A pR B, AR 2 M T A 2
PR Z (B AFAE — 0 I EEA G &R,
0.52r,, (A
Wl’i(i) (3)
Horp s, JE K TR LAT 328 2% 52 5 38 5 02 W 3R BRI ]
e G

R (4)=

re(2)=gou(A)tgilu()T (4)
_ bb(/l)
u(A)= atby (1) (5)

Hip . g,=0.089 45, g,=0.124 7" b, 2 B J5 18] L
W RE a B R B

by(A)=by (1)+by, (1) (6)

a(M)=a,(A)+ae(A)+a, () (7)

Hodr: b, J2 KR 5 10 B R B 0, 2 BRI S

] 0 2 B 5 @ 2 KR I W R B ay, e B (0 )

J T B 1 W IS R B 5 a, 2 T U B0 ) M R B
by RN a, AL A S

0.45 ,,

bi (1)=0.002(—=)" (8)

a,, FRT B2 DRI A R K A B 2
SR T, AT DA S KR B A G M T, 2

GDPS & GOCIE ¥ B r kb s i, W& T
A g™ AL B LB R AR IR SR R
T 0 K AR O B2 06 1 AR RE Y Bl Y [
A R R QAA IR 1 el
GDPS # % GOCI 19 L1B %4 i 47 &b 3, 15 %)
GOCT £ U B 1Y R, Gl A E A G M ™= i, 2 5
T2 FH QAA FLIEYiE— 2545 BK IR 76 A — I B 1
by 1 ay, L HLRL BRI R 2 LR O~12 i/ o 1
T QAA BLVL 25 B 5 1) B R OGS B H
Wy Joi W AT 2R KON i A R R B ) B TR A AR BOR A
BRI 5 3R 0 WS A R M I 2R IR AN T A AR
RAEE BT, JC 2k MR 545 5] OHS 45 % BE Ay



54 R BRI —

BR HE A D

TR IE A8 AR B E AR IR 795

EF N TEN
PR b ST 36 38 o0 X GOCT 45 8 B 118 i 45 28 W e =
BOBEAT N A (AT 2 A Dl B i i S 3l R AL

OHS By E i 7 pR A F(A) k15 OHS & BL A1 R,
(A)H

(TP Ru(2)d2

LS QAA FE KR iE M. 2 b, a, M a,, R, (4:)= = (9)
130 (3)~(8) ok H K P 19 76 42 R, 6 i , e 38 it |2y
R2 QAAEZMSBRAK
Table 2 The steps and formulas of the QAA algorithm
LR ZH ik A
0 R, (A) JKTET LA 1 38 R 2R GDPS 7= i
ROY KT B S A5 re()= G5 LR
1
2w EHOES s u(a)= Bt L(E) T, (D)P
2g,
3 a(555) 555 nm &k ) I 0 2R EL GDPS 7=
£ 0,659 555 nim A 9875 41 7 1 L by (555)= MO0 hy, (555
(443
5y i 2 5 Y=2.0{1—1.2exp[—049:r55555;
6 6,0 I B BV 0 T OB B b,,pm:b,],,ussx%y
V- ()] [ by (2)+ by (2
N B B 9 2 W B R a(iy= Lt L) P ()]
8 —=q,(412) / a,(443 r ] 2 %0 =074+ 0.02
{=a,(412) / a,(443) Rk T 08T (443) 7, (555)
F=exp [ S(443-412)]
- o 0.002
9 £=a412)/ a(443) Tl 25K Hrr:5=0.015+ ., (4)
0.6+ (555)

10 q,(443) 443 nm Kk i B €84 5 A IR G R K
11 a,) AT 30 B ) €8 O R i T e R
12 a,) AT — 3 B 1) 9 B A 00 1) A R

a(412)-Ca(443) a,(412)-(a,(443)
¢-¢ i ¢-¢

Ay (L) =a, (443 )exp [-S (4-443)]

a,(A)=a(i)-az(2)-a,(4)

a,(443)=

FE GOCT AL 14 7K S8 Bl o 328 B 3 A AR R AN [
VR B KR 945 T, HOG g S n 1# 4 T (a) L (b)
M) fim . B E =M% %xnh GDPS # it
AR B GOCT 45 U Bt () RECY, M €8, 50 28 3R /R h
RO 2 QAA BEAE T ORI S0 R OGS, 4k
] V8 227 Fh i 2 19 R, OG5 38 b OH'S Y3 i 13 oFi 44
BUM S 3 1 OHS 45 3 BE () RS, B 4, 2 /K AR AR
T URE K AR AT LG AN 2T A B R AR 4 T B
B ROG T i R (E 2 b B R AR R Ty m B8 B,
XSG S G AR LT RS " G 5 KRB T T
BF, R OGS 52 LG TR A5 4 A, W (B 7E 550 Bt i ; B %
KA Y Joh 5 590, 600~700 nm 22 8] 19 R, B 5% 7 &
S S W A B BEE -t B K, 800 nm B AT Y W i T 4R
PR 5 Bifi % 7K PR 2F — 25V U, 800 nm B T Y 04 {8 B 3
FhE 03X 5 2R A A AR B BRI S A 2
TR — BT BRI T QAA SEVA RIS

B Y % 2 R OGS M & AT {5 i H A B8 OHS
W B R AE AT R A7 58 5 ZE A o

R TR A I 9 UE E AR R AL, 7E GOCT A iy 7K
B B P AR BRI T 300 MR TTHE M A  HEA L
JC Y 2 G AR LA B O A GDPS 77 i b T T
B0 HE R AR E T B 2 GOCTR AR h 9 b i
Jy Bt # (Land) . = 8¢ K (Cloud _or_Ice) . = i1 %
(Cloud _Edge) . fm 5¢ 18 T 19 4 i & J¢ (Bright_Px1_
Ad)) KA E AR RIS (Max _Tteration) \ KA
1E %% 1 (Atmospheric_Correction_Fail) | & < % K
(High_Aerosol) &8 B4 70 ; @ T QAA 7E i T K
A B TORE BE AR, T BRI QAA R i 25
AR Bk BRI FF T ST TR T R R VA ok K 3 1%
JC, B 2 T GOCI# A4 H R, (555)/R,,(660)<<0.9
18I0 ; OFr £ 3X3BITH N R, (680) 1Y 78 5 7 £
KT 5% M2 AR K B80T s FEF T g e,



R 5

36 &

796 K
0.05 v ‘
A GOCI
0.04+ O OHS |1
7, 0.03
g o002
ODIW 9)9—4
0 1 N 1 N I Pt
400 450 500 550 600 650 700 750 800 850 900
HH/nm
a) %01
AR '(){275 ' ' '
A GOCI
0.04 O OHS |
1, 0.03

2002
0.01

0 . . A , . , f .
400 450 500 550 600 650 700 750 800 850 900

nm
005 — — — S .7(a)7'f2iz_‘[:714; —_—
! A GOCI
0.04+ O OHS ||
1.0.03
5 0.0zt
0.01-

0 L L L L L L .
400 450 500 550 600 650 700 750 800 850 900
nm

(a) 18Tl
(ZAA3RR GOCIM R OGHE , 52400 QAA #5453 3 800 R D61,
VS AE40L 15 51 OHS 19 R D61 )
4 AREFERZEKENR, KT
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The Preliminary Study of the Radiometric Cross—calibration of
Zhuhai-1/0OHS

Wu Jie"*?, Chen Chuqun"*’, Liu Yequ"’

(1.State Key Laboratory of Tropical Oceanography, Guangdong Key Laboratory of Ocean Remote Sensing ,
South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China;
2.Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou) ,

Guangzhou 511458, China;
3.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Orbit Hyper Spectral (OHS) sensor, with high spectral and spatial resolution, is equipped on
the Zhuhai—1 satellite constellation. It exhibits considerable advantages when monitoring the environment chang-
es of coastal waters and inland lakes. However, OHS has no on—board calibration systems, the in—orbit vicari-
ous calibration using field measurement was conducted but the result may not suitable for low reflectance target
like waters. In this paper, we propose a total radiance—based cross—calibration method for OHS by using QAA
(Quasi-Analytical Algorithm) marine optical model and 6SV2.1 radiative transfer model. This method makes
the multiple-spectral sensor GOCI (Geostationary Ocean Color Imager) can be used for the radiometric cross—
calibration of the hyperspectral sensor OHS. The result shows that the radiance observed by GOCI and OHS
are highly correlated, with the R” higher than 0.84 at the visible bands. It also indicates the new calibration meth-
od can reduce the radiance differences between GOCI and OHS. The calibration errors are less than 9% at the
visible bands. This study provides a new method for radiometric calibration of hyperspectral sensors and has im~-
portant significance for quantitative application of hyperspectral sensors, particularly for the quantitative remote
sensing of waters using OHS data.

Key words: Orbit Hyper Spectral (OHS) ; Zhuhai-1; Radiometric cross—calibration; Hyperspectral; QAA



