1007-4619(2023)03-0780-10

National Remote Sensing Bulletin i & 5 4k

= o B AL 1

RS EXLERIEHRAREFR

B R R 311

AEER, WE, H4FE, ED, KE, BRAT, RAA,
XA, MR E", FEAE, MK "?
P E BB S RIS BB 18R E 5 N S s, AbIT 100101;
2. PER AR R BRSSPSR, JL A 100049;
3. 2R IR 2ABE, 22 M 730000;
4. WIS K IR SRRl 224 B, 4246 321004

1

W OE: AP EE PRI I RS RRE, CAIER T bR SRR AL B 22 JE I IR
FARE, o S R R BRI L R R A B S o SR e 23 Sl R SR R RE TR, A
FEERAF R RS, N S BN A R BRI E TR . Ik, 18 3CH I 1 20 e = i i A, o
S il ol LS P 0 1 s 7 i 2 7 o e R B P R DR B YRR R o I SO T A I S LSRR
KN, AR BRI R LSRG B TR R R, AR T R U R g 2 S 7 i LSRR B S R T
RYF6, AR SRR 0 3 A PR 0], R T SE NSRRI AT o I SIS RUR AT D o

SR i B PEAR B0 AN RE Y T AR A9 T SR e B o 22 5085
KW EE, M LA, WL, FRENE, SRR, iR

FESES: P2

IR EES, HE, 0T RE, BB, FRRE, BT, R0, R BRERRE, IS5, 4N 2023, & 8 B A - B E T
IS ERMERER AR KRR MRS EBRFR,27(3): 780-789
Wen J G, Xiao Q,Zhong S Y, Tang Y, Chen X, Wei Q F, Wu X D, Lin X W, Ouyang X Y, You D Q and Liu Q H.
2023. Technology system for product validation and algorithm test of GF common products and an application
example. National Remote Sensing Bulletin, 27(3) :780-789[ DOI:10.11834/jrs.20221716]

1 5 &

2010 4F H [ J 20 5 = 3 SR b 0 2R B
HERLW (LUTFERR “maem”), YT
1R A5 (R A3 R L R R) A B RN O S BRI
PREWM RS, BREARSEE., 2K, &
RoAse . AERULIMAE Sy, 8 2 e i 2 0y 9 36
SAEFAR, WG] 446 BT LR A, FEEFRE K
T RANAT ML R SR A HE T AR (EIEA,
2016) . (2018 4FE Z 4R & E & TAMA (M
PEF= A ) ) A 22 G0 i D 43 0 FH 446 Fh ATl
B R, 4 S 39+6 AP Y AT S A S

i HEA: 2021-11-08; FENAR: 2022-03-04

at, BT B o i — 3 A — L R 1]
MIRTLESCR, 3= SO 2 M7l %
R o A 7 I A L AT ] TR 2 S s ek
[ 2877 i L R R AT T ] e S A 6 )
PR (ERE R TR, 2018) . #5730
SN 7 X T AR SN B R T, 4 T 3 J
BRI G H 2

SR, LT BT A e o SE R ™ dh JG Ik L i
VNI RTINS BuR: va & € P DURIIE EY-i¢
SFRCERAR RN, XA R 52 BRI TR RE |
JUAT FIVER 5 5 s A4S IR A0 B 8 VR S RE A A 2 A
RIS EGE I B —E A E

ELTE : &/ PR3 i 2 40 8 K L3 (43 %5 : 21-Y20B01-9001-19/22, 21-Y20B02-9003-19/22)
FE—1EEE N WHEDE, FF5)5 10 k8 %K. E-mail: wenjg@aircas.ac.cn
BEEEREN: U5, BRI R LB, BE-mail: xiaoqing@aircas.ac.cn



G A R A3l B 7 T B D 5 LS AG B R AR A FR By 451 781

PE (R/ANPE S, 2014) o SXFRASHR & PEF H 52
Ji B2 I 1A 7 b AE R B SR 3k AR A
T AEZW R, a0 HERR H AT Hb T
M v o3 e 7 BN E P 73X A ) A i e
[ = s TR0 Dl i I e VA D g
P ey R 7 T N R R TR

DA B 0 3 S 1% 2 3 o S i L S MR R 5
P HE AR T BORVEAL i o3 ek 77 i, B3 2o e Jk
ek = i 5 R A0 R M il H A A X B B S 55K
P HEAT X LA AT, TPAL 2 8™ i ORG BE AN 1
P (Morisette 48, 2006; K11 &%, 2010). %%
T, P ™ i A ST G 6 2 R R R ) 2 Y
SRR 2 OE LT i A BRCHE R AR B X ok
FE WM R AT M, B R S M G
AT TR IR AR A B TG SR ARG B A
m i, R, O TR R A R B, E
Je T BT R A e A R B, RVRT A —
ERWABIEIRR R, 5T 50 & A A S F1
MPFHE AR, XL TR B . . R, &
Btk H LR BN, AR RIE PR RE
DI, PR T A v A g AR R B
PR kg S = i ) B 1 DT A R ey A o Oy e
o B ELSCE R B . 20194, B RHEE Tl /5 3
TR ER LW Ra ik, HhEE
WA 55 2 — 2 i i i o AL PR 7 i LSRR e 5
BLPE R ge, Shrb e o ek R R
A RO BE

2 FEINE 5 RS MR e N 7R

VLT 5 S MG 56 43 8 T s A e e
TEAG AN B B, 032 I 00 2 1 550 7 S RE 1 O
i, T L S PR AG 6 0 FE T Fh 2 B A Y e
i 0T (S E R T o M A e R
AT EL B BE T A

T B it L SPGB0 A% O S R B TR AR
A3 Sk e A AS — A AR X (. ZEIEIERE EOR
FERE B RN AN o2 B 9 S48 A ) o8 43 S b ™= i it A7
PR . HBTEDUI A AR FE (Wu s, 2016, 2021) .
a5 OB (Lin%%, 2018a; Wu%§, 2020)
1650 RUBE FR G AR A AS R 2 1k 40 BTS2 BC SR PEAG 56
B3 EESRE (WadE, 2019). HNEAE GER
P B PERGB S ) (GB/T 36296-2018) (HF

T3 373 Wi B A TR Dy AR ) G AL A B R B 2y
2018) . Il M et 2 ™ ity TS A 268 P 5 125 )
(GB/T 39468-2020) ( [¥ Z< 11 7 i B 7 LB Jmg A1 [
R P B4, 2020) . DA R (CREBE IR B0E
J& i ESPERR B6)  (GB/T 40038-2021) (EZ T
by M B A LSRR AR AL A R B 2x, 2021)
S 15 P IO i LS VE R I E AR R A, O
DAY DA 2 S il EL S PR R ) AR

7T S5 - S0 5 A 194 2 e S o0 [] R AU 5
A S H O AR R AL
i (WFRAREARRUE) 1E R0, HXERES
— (R i A ECHE 5 5 DU ) 5T L R A T
6 1) 25 ) RUBE DETEC , A b 3 i A K8 1) kG 2 A
AHENEZE R SEERITES R ITE .
W, RIENITERE R (FEULSE 379Y), @it
FHGE— ik A KU AR DAY po S = i s, 1t
SRR AT R R v AR TR bR LA R A ) 45 2R 5
TET SO T )RR O T LA, SN [R) B30 i 8 — T
Wo sl AR B, BT R GE — 1
0, ARSI PPL 32 2 TR A H bR s
v R 258 I A R 3 R SR PR AR AR5 28 (htepe//
sw.chreos.org/indexpage, 202242 H), FIANTHE#E
1 BRI R FE (https:/rs.sensetime.com/competition/
index.html#/info, 20224F2 ) 45, X ¥ 93k
P 7 i ST BV 3 R AR 2R 1 R A
MG

BRI DY 5 3 R it L S G 6 R AT
TET L ) 4% o0 RS AR N JLAEAE S S0 s (HP A
AT DO, i A F]— PR BT [ — i AR
BEATPEA, T 5 D) R A 6 1 7 i
3 o SRR IR R R
31 HARRE

— AN GE R R 20 P S D P e AR A A 1
FR, FEALRE IR R AR R S AL
SR PEAR PRI SRR A | G BT R B R
Bt . kg R AN SRR, &EE
BRVE I P o G e BRI P R A0 A 45 4 1]
FERSECAE R A AU R (REA B ) S %
MRBIEE (WUEEE) . BATRA R | 2 EAA
Rk, BERAFMERER . HIERHE . AEEHE
P, JEE R BRI PPR bR TR



782 National Remote Sensing Bulletin i & 54k 2023, 27(3)

( (SR /N aRC AP NS O--/ FRPP L

FEN PR
il e

‘0\

HE PR AR
(3

SRR
SR
A
M , H R
Lk
SRR iy
SR
AR

S PE
TEFRIE 5>

S
PR R
f SR 3 ;

SN PF
TR

3 D3 B i Yl A7 RS R S 5 0 N

Fig. 1

3.2 IEHREER

A TE A b A A A G0 R R . 3E A
PEJEIN, SRIEFE PR ARG T RIS AL
PRI, SR R bR iR 2R BB A SR WA AR 45 1k
ML, BERIEARIEAT . AT R AL T
S RBEMN Wad SCERERE . & FE R
G, WET 4D G810 ZHAR bRy & o2k
PEF SRR A R, W3R 1R,

(1) BHPNGEREANE . 2% GEEO™ MW
SEPERG IS S ) (GB/T 36296-2018 6.1 #16.2) ([H
Z T 3 Wi B PR R RARMEAL R L B 4
2018) KA B VHERS B RIS A S B A3 H B A
Jiid, ARHEBUEIS = G o TUAAT = i R 2K S 2 7=
RS, SRR N R R TR . FR AR T A
AT A2 BREE 4750 v 3R 1) 1 0 ek 7= ot LS PR RG99

The technique flowchart of GF' common product algorithm test

PRV

F1 EEMFERER

Table 1 The index system of algorithm test

— AR bR ZYHR bR

RS YA RN o B
MRS HLE T
HOIEFFIEE T
23 1) RUBE 3 FH 442
BB 52 2R
BRI IR

SRR AR

FETRETE

s SE e

T+ A JRE RIS A B2 M 2™ By LA 2887 i 2K 51
7 SRR NS B

SR T

AR

S B R




G A R A3l B 7 T B D 5 LS AG B R AR A FR By 451 783

(2) BEE FPEIE bR IR . B T AN TR R 2
B AR B RHE CP3HMER G 2 ) . AR
23 (B N AR AR o A, RIS Bk & Y
MRV | MR R R | s ) R R
TEARPRME

(3) FERCRMEA . LR IKBU 5
[ 52 2R MR S M 0B, (e L AT i fe
GEit Sk A S R Az B TR I o Y
B RN BT o AR B 0 il B B (O, R
JH A Bh S dhs ) b R N e R B (L

(4) FESE BRI . Rk G RIS b
AR AL A EE | RRUE PRI = g Bk . A4
PEFE PR EHE 1 IS P 3, Bk R m AT RE
WBATAE I FIWTR e s A RRUE MRl i 5| A M
a5 AN R R 6 5530 1 B 7 A R 0 114 75 L
E 3 SRR S S8 R T O G A B TR I
2SRRI E

LERCRETIRAE AN N SR SR/ € [ F AU R Sy

Wﬂﬁx:{Xl, X,y Xy ooy X4, X,,}, Hohg
T Y BRAE P TR B R R T M, (1 <
i< n), HURSEEI AR B IR R 4 S5 1 A
PR, AT RIS B — Rk i I R AR TE R
PP 9135 e,(1 < i < n). MRS FEAEST R
PPE LR A TS € T RAFR A

C=>Yexp(l<i<n) (1)
i=1

4 o SR B R I T ik
(LR

41 FARRE

1o A3 S 7 i L S A T R AR A O S
i FLSE A B AR AL ) B E L, SRR A Y
ECVERT I v, AT 4 2R R 22 B
IR 22 DEED, 7 I SERE b I 2 I = i v 1 A
ANHE BEVEAY TR b fen 4 e 7 o L S P A B 4
&, mE2PR,

AR

| sscresnsn |

( Sebk 2 O———7/ SebE

Y

/4 | wenm |
/ZJ | ammmen |

( S MR U
A
| mmew |

T LI/ T

| ammenny |

|

// HYER T R //

!

/ FCSRER S0 AR /

K2 ot fh m SRR R B AR R

Fig. 2 The technique flowchart of GF common product validation

Bles . HEFR S8 (BOT HAH) =
i o Sk 7 i H SRR IR AL, R RE T
S i LSRR I B TSR R o O T AR B B
RIS HEGE, FEN TR T L B3 2 5ot
JUZARXT BAE M TR R (1B13) B sl —1Q

T — R Fetie—Go “HAE” ABHE Ik
e A SRR ES % A AT E /N T
—E BIEN, AT R Sk ah B SEAGR
e TR RS, B A R/ M T HL R B 3l 3R 7%
i, PR T SRR R AR SR O E A A



784 National Remote Sensing Bulletin i & 54k 2023, 27(3)

It HUH e 1 9275 “FAE” AR ) A2 ) L
Al . USSR o B, fEAR T R
i EORIE 0.02, PG MR AT ZORE0.05,
PEARS A R RS0 B B E TR B {2
INT TR AT

TSR A Y6l o) K

|
B SN o
) (remn]

e T 3 AR I A ) T RS A B A
PR LA BT T, AARIE A SRS 2 vy oSk
EE S R T B SER R ) (GB/T
36296-2018) (EZ 7B S LB /M EZbrfElL
EHZ G2y, 2018) $Rftry A TR T

St et
|

Ffb 2
Hd

T3 S
Hdi

W
te |

A7
v
2 R
v
AHERE AT

i

Heb
i |

K3 S5 il &

Fig. 3 The quality control method of reference dataset

42 FEEIMWREFE XBCOgARE R, MR LR, RHET

Bt 0 T 3 A A LSRRG U R R P
SEVEAG 6 7 ik B e A KR B M 3R S v L
AL AR i S = B AR OC R B E (SR
FEAE, 2015),  FURTH DU O™ b LSRR3R T
ERECI oy HAERR . SIA S IR 2
JRURE T8 20 A 36 A SAGL 36 55

R RGBSR 7 i AT R L T )
7L T LN PAI S NE R L ar I R L A B S
PR TT RUE R T T L8, A AR IR T IX
WO, ORI EAE AR s A TR R0

T 5 5 5 20 A A 9 22 L K
Wik MR IEE RGN, RIETC
EORREE FEAL 7 1058 SR
5 R IR A TR I S ik
IR s e WL EC RES IR S]]

fE T MERHAB LRI (863
VH) T E R BRI SRR 0
R A TSRO, FUR T 4 IS R
R, B T B A A L R



DG 45 w5 o B

7 A BT LS PEAG 6 1 AR A 3R R S 491 785

% 4t LAPVAS (LAnd surface remote sensing Product 2. WHAEMRSESESEWE (FH4), TS
VAlidation System) (Lin %5, 2018b), JyrE @  IPEr= S8R eE . BOs o 45 il 5 O e

fity L SR A 50 14 M 55 38 4T BE S I S SR A
o AR B SRR I 5 SR Y R SR TE
LAPVAS BEfili |-, Z54 etk = S A D0 4l 553
A, JFIERIE g | 422 4 [ 32 i 4y S G g
A Gl W INECHE B A, B R R — R R
g5, S B o A 7 A DU TR S SR A
5 — i s 1755 -
51 RBREHM

i 3 A iy L S A 0 B 0 D R R
M BISHNY, BRI RGE . SR RIRZE . P 5

SN i ELSEVEAR B 3 A%l 55 T o e W ]
JFRAGNR G, HESYERE . FEE, R
JE et . a4 ) A T RE S B AT o 5 )2 19
TR 55 FRLELA , e ek 3t AR A1 S B Y Y
PR S5 , SEBL e o L= i AL (18 1)
HIYERE (K2) RREERTRRE. Dtk
PR EE VIR S B, B AR SR R
ARG HEDIRE , SEBUAE ARSI 2% B A 28
VCRC . T Rrl Sk MR AR TS | SRR
SR P A A LA T2 D) RE R LA
LSRG B0 IR 55

- N & - ) = A o = ‘ﬁi,{“ S p =
i ‘ W3 P <)y MEERAGR G (A & bt YN
5 § @@ )i’
2
Bls Kk KRR, 2 Y
- B I
i
= e et KOl R B e
FOSOEEE SREE SOREN OREAHE OUREM OWREE Rk
=
Boampm ommew AmEE O ABRER HX&F  AMNR wukR
" RS Helisi H Wik % St Hls %
1
“ﬂé W5 LS PERS
o ROCH FEAHC S gt
R 45 8% KARIBAEE . NOSQL

3k
a B amwmEE | adsdsm | men | gmm | waks | wenm
gu | A
lm ]
2 %

b KVM openstack X86 PCHi%5%%  X86 GPUMR% %% T fits TE IR P 8% 5 8

it

IEH L 385 ) A ) T SR S M AG G I 2% v
F8y e R 2 g 1T b PR 3 St |

B4 o rt s fh S 5 Bk AR 1]

Fig. 4 The architecture of GF common product validation and algorithm test system

B 3 S AN v Bf 2 DU BE . ANHf 2 1T

LR S R e e o
e M SR IRE, WE T

NSRS N



786 National Remote Sensing Bulletin i & 54k 2023, 27(3)

SIS 56 2 25 B A At Bk R A KAl A
AR LGE R T iR R G5, ORI A 5
tF A o N 1 = 7y 1 S R R 2SI P N I R 20
KBS i, T LR i LA g, TR
TP Bk I S B AT o

52 NMEAERG

b 2 S R B LT L BR 3 1T 2 S K PR A 3 ) A
J1, JEHER I W TS AR E OV ) RS R —
AR LA b 3R B HR 3 B WS M ), T e oy
b B I SRR R G 6, BN
LRI Y A G R D R g R e R B A I
b 3R S BROR R S R e 5 ] 43 B R AR S ARy
PR B 0 2 S BRSO E (You 58, 2015),

(1) EZPRR. 1R 2  IERARE A,
R PAE AR B, P2 . HRR
FERAH I R 3 MHEARE I AR br, WIEE T Hh3k
J R BRI R R R o SR 3T AR bR i
R, WA 1—9WEL”, Xt —)ZRETE PRI T
PTG LA, DABGE E AT A S B ki ) 45
HE (FREAD . MEZE WRER3). B (FRE
HJ5). REE (BREENT) ARG EZE bREEHR9)
KR53 WS A EH IR E . BITTEL B A, it
BB AR N 200 L F AAELR 7] 46 7 26 4546 b 1
FEPEIEATFT A WA, A A [R) — A b 1]
135310 LU AR G B2, A LUl “1—9
B BEVE" XE R AR B, A5 3] L A 0 W i B A A
KA (Saaty, 1978), 8 HIWiHE M 5
YR W 4 o ) SRR A B R A ) o, 3 o X AR AR
] AT A — A S A FE bR AR RO

B O 2 i R AR I B 11 8 A AR R AR
BEIE T PN 8 T AL AVRHIF e BT 1 Bk K J A
LMK 0 S ) 11 37 % FTT R ) 46 I A Al & K
10, RHABER N, BT M R Bk
MIVERFE PR IA ZAE (R2).

DU R FH 1) 2 25 5000 by 7 55 v L B 2 B
AUt Rty | BT 3 St v ) YR J oty R
[ 2016 4E—2018 4E (1) 41 M FE S b R S IR R, 78
R AR AEY) . MR LA R £ REARER
P A 285 KA IE J5 B 56 DAL 3308 o L 4 4%
] i BE Y GF—1 WEV16 m Al MODIS 500 m #b 3 )2 5}
R — B 101 x 101 MG T KN, 7258
R bRERE B ME RS 2 0, TR TR A

®2 MREBEEZMNTEREREINE
Table 2 The index system and index weight of land

surface albedo algorithm test

— AR AR bR —RIEARIE IR
T2 0.1055
RENG ¥ p i 2E 0.3165 0.1055
AHIRRAL 0.1055
i 2 AL I 0.1335
A Hi P A 0.3163 0.0605
273 [a] RUEE 3 T 0.1223
BB )52 0.0372
Wkser ERAmE R 0.1153 0.0313
ol BB R 0.0468
B 0.0686
PR R E M 0.0626

F B 0.2519

ENEEAE D b 0.0514
B2 SR 0.0693

(2) FBFRABOTHE . IR R N,
T B Z AR S FE . AL T R A1)
W1, HAde AR B R G B RS R HE 551 R 1
IS PRI A5, AR SC R B RRGE
BARCR RS P AR il Hop, R
TG VAN R R 25 . ¥ MR R 22 FIAH & R Bk
N, ERTHL R AT R IR R B g 2
—JBeAE 0.02—0.05 AP (Wu %, 2016), HAFELE
Prie 4 o B 2RE

S =
0, IBias|>0.05
[Biasl — 0.02 .
1 - T X 100, 0.02 < IBiasl < 0.05
100, |Bias| <0.02
(2)
Sruse =

0, RMSE = 0.05

b_IWBE—&m

0.03 ) x 100, 0.02 < RMSE < 0.05

100, RMSE < 0.02

(3)
0, Corr < 0.5
Corr — - 0. 4
/e * =03 5 100.0.5 < Corr < 1 4)
0.5
S PR R AE TR F 628 M 2

[ NORETE FHPE R R o X T R R, B Sk o
0 AR B m AN [R] 2 S RY /A /2 ) RUBE



G A R A3l B 7 T B D 5 LS AG B R AR A FR By 451 787

B &R IR T AT € LI O R SRR R g R
R HE PR 2R B0 0 e, A n JERE BT 7 dh
R ETEAE 0.02—0.05 X TR, 250k A i20d FH P4

ﬁﬂlﬂﬂ’aﬁ%ﬁﬁ% x 100%.

BEXS R ICRFECRAT o0, SR A A1)
N e AR BN TAT 2 (K (5)—(6)), Hrp
R ) 5 2% B A BN Ry o3 b, S T) 52 24 B B2 Dy
GB, HBNVEHE T KB A R, T &Rk 2
S, MELUH — g8 —mybr A7 20, PRI e ST
ERCRIE R B, SR T S AR Y
Tk, HEATHRARIER . B U A R RCRAE N
HWEE, RIGHEE 2 E S PEEE G A
SR FH ARG B2 8 A5 25 A S O RCRAE Sy b BRI
(B, SRARBCRME N T BRBE ST 5
0, Time = b

Time — a

Sticiency._Time = (1 - ) X 100, a < Time < b
= b-a

100, Time < a
(5)

f Efficiency_Space

0, Space = b’

(1__EHHK*=—<1)X 100, a’ < Space < b’ (6)

b —a'
100, Space < a'
0, Support = n

S t
fEfﬁcicn(c\ Support = (1 - dppor ) X 100, 0 < Support <n
. n

100, Support = 0
(7)
A, @ T b R TIT PR VR B3 1 0 P g B35k e e R e
KB, o F b7 7 1 P U DU F 5 R B4 e R e

INAFERZIN, e 37 i a5 2 0 Al B a5 i

SR DL FARR RS, RN R R
MPFLE RN 3 PR o FEvR I IE 2, S B s I HER A
B IR 2Z 48 F5 T, Bias=-0.0152, RMSE=0.0370,
R=0.661, k=X (2)—(4), 0] 4 515 5] 5K

FEPRIITPE5r R 10053 . 43.3 53 F159.75 45
EREACR L, WIS R ER, )
WA GF-1 WEV AR B -3 A 1 min/5t,
A HNAER2 G, JF AN B R EE T E L W
RSB IR E A o B8 Z 10 T Y 5k
o, TR R Y EE N 1 min, 12

SR 5 min, WAREEC (5) TR AR
AR BT I [R5 A% BE A 430 100 435 fIBGE Z i I pF-aod
ML, SN NN T GB, R85 GB,
MRS (6) THE BUTFINIE 3Rk Y =5 1] 52 2% 7%
G3RT5 585 ARE Z TP B b, HOH R B
BRAE R w2 A 5 7, WREE (7) 115
AR P 12 ) A S R MO P 23 80 73
x3 MRRBEEZMNTFER
Table 3 The albedo algorithm test result

— YRR B & 7 ZAERRIES IR
i 22 100 10.5500

BRI Yo7 i 43.30 45682
TR ZEL 59.75 6.3036

b FAHYIE I 100 13.3500

Ak HbP A M 100 6.0500
25 () RUBE 3 1 100 12.2300

BRI A5 2R 100 3.7200

B BRSERE 75 2.3475
il S A P 80 3.7440

AR 0—100 0—6.8600

— %ﬁﬂ%ﬁﬁ‘i%ﬁ 0—100 0—6.2600
AN B R 0—100 0—5.1400

Hf2s SERE P 0—100 0—6.9300

BVEMTTE4Y 62.8633(0—25.1900)

T BRI AR H | M RITRR £ 3 i 28
AR W A 23 ) RUBE A REAS B0 . 22 461 v i 25
W& 16 m i IR ZEHL A 500 m Sz IE S5 W AE A
b R 1 S BERORG B2 AR AE 0.02—0.05 JL [F N
TR b 2 2R A 23 o] RUBESE M5 TR 100430 7
HIBFRHE T, T AEAS SR (R AL T 1 T3
FERA, HA RS EEAE 0.02—0.05 LIy, IR
A MO RRIEE PR T 5538 1004y . T 2R
()2 T H AT At M REAR B AR B A R, AR R
T AR S PP EFR R AR AR I R . AR S
DI N B i TN N [ B 2 22 S | W N B S G = 2
AHE, DLAE] AP ReR .

AR a e, T e REAR B S SR,
FATAE M I B s T — S EEGEFE (0—
10043) , AR LIS B EIL I EE R, 475
15414 62.8633 (FHILEEHTERN0) —88.0533 (H
REEENEN100)

6 4%

195 0 S A i S 18 s 7 i 2 R i 19



788 National Remote Sensing Bulletin i & 54k 2023, 27(3)

Bt S i AR AT SRIPE, HAE —
TE D PEAR A, A P A 80k A BT T A 7 i
A7 AR JE B i Al PR g, R B4
ITiYE EWRa 1 RS 01 - N S C L s R RPN D R L
g R 7 it B0 BB B T o R DR B S
A 30 R A i A 7 R P O S e 0 Y
HE BB, WAL E A AR o

SR, B35 D D H R A 0 R 2 25 58l £ ol
NS [ A 5 o 45 2 T JRE B A I A 5 g
[t B L R R VI B A (] L SR A 6 1Y 2 42
AU, §ORIE S A A e i SR
TUFIIE AT A5 BE o 4 b A 28 S A 75 28 A
e, RIS R SR RE A, W] OE 2 A SEM R bR
RZR, B 2L SN AU 8 AR LS8 ARl
AT Ik, LIRS AR R R LR 5
TIE AR AR . AR 2 5E s
FEE = b B SV E R IR A A T PE R G2 & A )
fiE, et RGF Gl fistT.

1o 0 Sk 7 e SV E AR IR A A T PP — R
GETRR, TEZHRALE D PME, LR AR
EEEARMSHLEE, e vk = i SR R
FISETE P 2 el 55 Hhas 17 B 2 A

% 3% 3k (References)

Lin X W, Wen J G, Liu Q H, Xiao Q, You D Q, Wu S B, Hao D L and
Wu X D. 2018a. A multi-scale validation strategy for albedo
products over rugged terrain and preliminary application in Heihe
River Basin, China. Remote Sensing, 10(2): 156 [DOI: 10.3390/
rs10020156]

Lin X W, Wen J G, Tang Y, Ma M G, You D Q, Dou B C, Wu X D,
Zhu X B, Xiao Q and Liu Q H. 2018b. A web-based land surface
remote sensing products validation system (LAPVAS): application
to albedo product. International Journal of Digital Earth, 11(3):
308-328 [DOI: 10.1080/17538947.2017.1320593]

Morisette J T, Baret F, Privette J L, Myneni R B, Nickeson J E, Garri-
gues S, Shabanov N V, Weiss M, Fernandes R A, Leblanc S G,
Kalacska M, Sanchez-Azofeifa G A, Chubey M, Rivard B, Sten-
berg P, Rautiainen M, Voipio P, Manninen T, Pilant A N, Lewis T
E, liames J S, Colombo R, Meroni M, Busetto L, Cohen W B,
Turner D P, Warner E D, Petersen G W, Seufert G and Cook R.
2006. Validation of global moderate-resolution LAI products: a
framework proposed within the CEOS land product validation
subgroup. IEEE Transactions on Geoscience and Remote Sensing,
44(7): 1804-1817 [DOI: 10.1109/TGRS.2006.872529]

Saaty T L. 1978. Modeling unstructured decision problems-THE theo-

ry of analytical hierarchies. Mathematics and Computers in Simu-

lation, 20(3): 147-158 [DOI: 10.1016/0378-4754(78)90064-2]

State Administration for Market Regulation and Standardization Ad-
ministration of the People’s Republic of China. 2018. GB/T
36296-2018 Guide for the validation of remote sensing products.
Beijing: Standards Press of China ([E 511137 Wi B 48 B EUR), B
PRIEALAT P ZE 5123 . 2018. GB/T 36296-2018 32 /7™ i LG
B0 dent: o E bR D R

State Administration for Market Regulation and Standardization Ad-
ministration of the People’s Republic of China. 2020. GB/T
39468-2020 General methods for the validation of terrestrial quan-
titative remote sensing products. Beijing: Standards Press of
China (57 G B A TSR, [ ZPREALAE TS B2 2 . 2020.
GB/T 39468-2020. [ifi i 72 i 18 188 iy BCS S 9803 D5 3% . b
at: R E R RRAL)

State Administration for Market Regulation and Standardization Ad-
ministration of the People’s Republic of China. 2021. GB/T
40038-2021 Validation of vegetation index remote sensing prod-
ucts. Beijing: Standards Press of China (¥ 5 11137 Wi /B & P =),
FE AR AL IS 5123 . 2021, GB/T 40038-2021 #9454 iz Ja&

R ELILERG S . bt o E AR T L)

Tong X D. 2016. Development of China high-resolution earth observa-
tion system. Journal of Remote Sensing, 20(5): 775-780 (F#JE%x .
2016. H g 2 B0 UL R SR TR e i B L SR
%, 20(5): 775-780) [DOL: 10.11834/jrs.20166302]

Wu X D, Wen J G, Xiao Q, Li X, Liu Q, Tang Y, Dou B C, Peng J J,
You D Q and Li X W. 2015. Advances in validation methods for
remote sensing products of land surface parameters. Journal of
Remote Sensing, 19(1): 75-92 (Z/N}, &6, M &, 258, X
S, B, SR, SR, PSR, A3 2015, KRR S
TR 7 i B SCPEAS 96 D T R O T R L 3B IR, 19(1): 75-92)
[DOLI: 10.11834/jrs.20154009]

Wu X D, Wen J G, Xiao Q, Liu Q, Peng J J, Dou B C, Li X H, You D
Q, Tang Y and Liu Q H. 2016. Coarse scale in situ albedo observa-
tions over heterogeneous snow-free land surfaces and validation
strategy: a case of MODIS albedo products preliminary validation
over northern China. Remote Sensing of Environment, 184: 25-39
[DOTI: 10.1016/j.rs¢.2016.06.013]

Wu X D, Wen J G, Xiao Q and You D Q. 2020. Upscaling of single-
site-based measurements for validation of long-term coarse-pixel
albedo products. IEEE Transactions on Geoscience and Remote
Sensing, 58(5): 3411-3425 [DOI: 10.1109/TGRS.2019.2954879]

Wu X D, Wen J G, Xiao Q, You D Q, Wang J P, Ma D J and Lin X W.
2021. A multiscale nested sampling method for representative
albedo observations at various pixel scales. IEEE Journal of Selected
Topics in Applied Earth Observations and Remote Sensing, 4:
8193-8207 [DOI: 10.1109/JSTARS.2021.3105562]

Wu X D, Xiao Q, Wen J G, Liu Q, Peng J J and Li X W. 2014. Advanc-
es in uncertainty analysis for the validation of remote sensing
products: take leaf area index for example. Journal of Remote
Sensing, 18(5): 1011-1023 (%/NF, M 7, MIEHDE, X, 257,
ZE/NIC. 2014, TB BB 77 it LSRG I AN B E VS M AT S
J& R JEAEA], 18(5): 1011-1023) [DOI: 10.11834/jr5.20143332]



G A R A3l B 7 T B D 5 LS AG B R AR A FR By 451 789

Wu X D, Xiao Q, Wen J G, You D Q and Hueni A. 2019. Advances in Zhang R H, Tian J, Li Z L, Su H B and Chen S H. 2010. Principles and
quantitative remote sensing product validation: overview and cur- methods for the validation of quantitative remote sensing prod-
rent status. Earth-Science Reviews, 196: 102875 [DOI: 10.1016/]. ucts. Science China Earth Sciences, 53(5): 741-751 (5k{~1&,
earscirev.2019.102875] w2 R, TREDYE, BRI . 2010. 58 3 B i S MG 56 1

You D Q, Wen J G, Xiao Q, Liu Q, Liu Q H, Tang Y, Dou B C and FeRb 5070k . R ERR: HERRLY, 40(2): 211-222)

Peng J J. 2015. Development of a high resolution BRDF/albedo 2018 China satellite application report of high-resolution earth obser-
product by fusing airborne CASI reflectance with MODIS daily vation system(common products). 2018. State administration of
reflectance in the oasis area of the Heihe river basin, China. Re- science, technology and industry for national defence (2018 ' &
mote Sensing, 7(6): 6784-6807 [DOT: 10.3390/rs70606784] TR TR AR S G 5 4. 2018, B R E B RN Tl &)

Technology system for product validation and algorithm test of GF
common products and an application example

WEN Jianguang'?,XIAO Qing'?,ZHONG Shouyi',TANG Yong',CHEN Xi',WEI Qiufang',
WU Xiaodan’, LIN Xingwen*, OUYANG Xiaoying',YOU Dongqin',LIU Qinhuo"?

1. State Key Laboratory of Remote Sensing Science, Aerospace Information Research Institute, Chinese Academic of Sciences,
Beijing 100101, China;
2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China;
4. College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract: Given the development of China’ s high-resolution earth observation system (referred to as GF), common products, standard
products, and specific products play an important role in remote sensing applications of GF data. In particular, the common products
promote remote sensing applications as the bridge between the GF standard products and specific products. However, GF common products
are derived by retrieval algorithms. Inevitable errors bring great uncertainty to the followed-up remote sensing applications. Thus, the
retrieval algorithms of GF common products should be tested. Moreover, the products should be validated to ensure the quality of GF
common products.

This study expounds on the relationship between the algorithm test and product validation and that between the test and validation
technology system. Algorithm test and product validation are at the two ends of a common product-generating process. A complete
algorithm test process of common products mainly includes the establishment of the algorithm test index system, the construction of the
index calculation method, the preparation of the test dataset, the algorithm running and index calculation, and finally, the writing of the
algorithm test report. All the generated common products should be validated using the referenced truth data through suitable methods. Thus,
a service platform of GF common product validation and algorithm test is implemented to achieve these two functions.

The test index system of the GF common product algorithm is constructed with four primary indexes and 10 secondary indexes through
literature research, expert consultation, and questionnaire investigation. For example, the land surface albedo retrieval algorithm is tested to
show the feasibility of the algorithm test in the service platform. The results show that it can support the validation and algorithm test of
Gaofen common products in China.

Algorithm test and the product validation technology system and its service platform are important for quality control in the generating
of GF common products. The validation and algorithm test of GF common products is a systematic project that requires the cooperation of
multiple communities to collect the sample data and reference data through continuous field observation. This field observation is an
important foundation of validation and algorithm tests for common products.

Key words: remote sensing, GF satellite, common product, algorithm test, product validation, land surface albedo
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