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Re-calibration and nonuniform correction of thermal infrared band
under cold space abnormal
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Abstract: Chinese ocean color and temperature (COCTS) was interfered by the unknown radiation of cold space when
the satellite of HY-1B was in orbit, which causes its nine-year data to be affected to varying degrees. Using data with
less impact on the two poles as samples, the response repair model based on recalibration coefficients and the non-uni-
form correction model based on probability distribution were established to repair the earth target signal, and the repair
results were compared and optimized. The accuracy and stability of model were verified. The final results show that un-
der the condition of the cold space radiation benchmark affected, the response repair model combined with the probabili-

ty distribution correction model can obviously repair the data effectively.
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Table 1 Parameters for eight detectors of two bands of response repair model
Detector 91 92 93 9.4 10_1 10_2 10_3 10_4
Sample 141 522 81718 131 138 68 654 175 645 132 676 174 765 127 178
COR 0.962 28 0. 798 95 0.527 85 0.612 16 0. 049 30 0.519 17 0.303 11 0.75228
SSR 0. 001 01 0. 000 88 0.001 13 0. 000 68 0. 024 81 0. 020 82 0. 024 95 0. 001 28
CST 14 14 14 14 0 7 7 7
I AE TR S PR R

R T B e AR AR 4 A1 RE FJS B X5
M MG IE S5 19 5T 6, fiff B 34 07 AR 1% 25 (RMSE) 11
L3457 BE (NU ) SE i M PP 258 T3 20 A ny AR 38 2
FEIERAL VR . RMSE /)58 LR -

RMSE = [M o Zz( )r, (7)

i=1j=

%o M N 53 B R USRS R BIZKSF-Jy 1] s
B TR 2 SBT3 R IE I LR TR 5 4%
BE S NGERE, G FmiIE G FUR S 145 5 11%
FAE . 7R 2 0N 38 3 RMSE 7] LK i
AR5 MR 1 -

2" -1
PSNR = 201g( ) , (8)

Ao b N EMEAG ZE A5, HY-1B/COCTS #R: i1 [&
18044 10 bit S {E . PSNR {Hk A, JE 35950 55 1F A

NU 8 5E SCHR B -

NU = |:
G,

i=1j=1

s Ese-a] o

A G, AR BEE R A ME, HARSERE SR

7—3, NU B/~

Haf
IS 7 A i 2 IR 3450 B X6 ik Bt 9 Fnij Bt 10
Ak #5950 8 1E R 43 0 AT AR, A Rk 2
JI7s o
R F | I BE 9 iR IE R R F i BE 10
B, 1R PR A B 9 BT U ARAR 44T A TR
N2 6 A 25 S /)N
A7 A AE 25 57 3K, B E I i 28 1A A (B 38 i K
RMSE AR B gt Ko A SCBETH Y 3 TR (R R A Y
AR A R ERARY  H H B2 5 & P E bR R BB R

. (@) “ )
5] ]

g 1200 —9 A N‘.,...,. »rm Correction Curve] O 1200 —9 A Nonur orm Correction Curve
g ~—9!A Nonuniform Correction Curv; £ 1000 [—9,A Nonur orm Correction Curve
2 1000 9:A Nonuniform Correction 2 9:A Nonuniform Correction Cyrye
m —9,A Nonuniform Correctio ve| 800 [—9,A Nonuniform Correctiop€urve
5 800 .73% Nunun orm Correc Curve g 73% H orm gorre ! n gurve

X on Curve| B N m ction Curve|
:2 600k 9B Nc on Curve| :2 600F 9B Nc mu€orrection Curve
%= ~9,B Nont on Curve| S 400 [—9.B T Correction Curve
.;g 400 ,;.g 200 /
<
S 200} =)
[5) [5)
2 0 B 200
O 0 200 400 600 800 10000 0 200 400 600 800 1000

Code Value Code Value
(d) (e)

Code Value of Four Elements

1200

1000

800

600F
400
200

AR H 20 R TE R R Y 5 PR AR

G R BB 10 4%

(©)

orm Correction Curve

||||||||

orm Correction Curve
orm Correction Cur

orm Correction Cufve|

orm CorrectionCurve|

orm Correction Curve

orm Correction Curve

orm Correction Curve

0
0

200 400 600 800 1000
Code Value

®

6 B9 WIS S AR X 2B E RS (A R A il it 2k (a) LR R, (D) BRI, (o) B RIERIER, (d) 5URIE G4
TCHER MG I EL, () B PR TTRER A UL I L, (DB AL IE KR A SE R A #UL5 i 2k

Fig. 6 Nonuniform correction and fitting curve of probability distribution of code value for band 9 image over Bohai Bay (a) Ori-

gin image, (b) repair image, (¢) repair-correction image, (d) fitting curve of probability distribution of detectors for origin image,

(e) fitting curve of probability distribution of detectors for repair image, (f) fitting curve of probability distribution of detectors for

repair-correction image



826 g hh 5 2 oKk I e 40 &

F2 JUEESITTERNF[MIRIEEEESH
Table 2 Parameters for eight detectors of two bands

of response repair model

Method Band_9 Band_10
PSNR 32 27
NU 0.061 0. 098
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Fig. 7 Variation of temperatures as longitude and latitude for
band 9 and 10 over the Bohai Bay (a) Variation of tempera-
tures as longitude for band 9, (b) variation of temperatures as
longitude for band 10, (c) variation of temperatures as latitude

for band 9, (d) variation of temperatures as latitude for band 10
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Fig. 8 Variation of temperatures as time for band 9 and 10
over the Bohai Bay (a) Variation of temperatures in 2015 for
band 9, (b) variation of temperatures in 2015 for band 10, (¢)
variation of temperatures in Jun and Dec as years for band 9,
(d) variation of temperatures in Jun and Dec as years for band
10
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