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On-orbit radiometric calibration for nonlinear of FY-3C MWTS
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Abstract: The temperature data measured with the microwave thermometer in the ground vacuum experi-
ment suffer from a high-order nonlinearity, which cannot be properly calibrated with the traditional
method. The origin of this high-order term was analyzed with the diode equation expressed in the form
of Maclaurin expansion. A method combining the two-point linear correction with the cubic equation
nonlinear correction was proposed to calibrate the deviation of the temperature data from the actual one.
The method was verified through the cross-comparison of data from O-B and ATMS for the FY-3C mi-
crowave thermometer. The calibration precision reaches up to 4 K higher than that achieved using the U
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parameter correction method.
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Fig.1 The fitting of U parameter function equation to
the experimental data
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Fig.2 The cross comparison of MWTS and ATMS

P2 ol (0 5 3R 13 AN E A AR EZE i (B
P2, nl LAFE 2K 703 38 1) 22 7R 74 K
9, BA T H A5 e 22 BEAR AR R 1-13 Nl E,
AR SR

2 EEVHEBAREREE

TESE UK S I 3 202 2
R BB S R RS LR 4 TR R I
M T L3RR S T PR B T T A L
Sh 1SRRI, SRR 0L 5 .95 K
110 K.125 K140 K.155 K170 K185 K.200 K.215
K.230 K.245 K.260 K.275 K.293 K.305 K.320 K,
SE16 1M IR IEIERE 95 K, 72 15°C 1t
RIS T P FRIREE 15 293 K.

3 15T THEIR IR A B2 5E B ik i il 2k
Fig.3 Target temperature calibration in a vacuum test with the
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Fig.5 The square-law detector diode

TRE TR S ORI AR

THE IR [ =15+ [exp(V/ul) - 1], h
ul R, V2 AW R, T 2 A HE
Ui, B R R 26 my, BT S PR ARG A R AR T
T LASEBR AR A uT B 26 mv K—26.

0w = T/ul i FH E 50 55 IRGBCH — 8 7 72
JEIFAS 2]
I =1Iss (x +2°/72) +2°/3) #5740 +-2)  (7)
A, o =V/ul BV ZE/NTF ol B/MES, AT LA
AW/ INEAFE T =I5 % (w +27/21) X /M
ST TR AR AE BRI Y R S AT,
RIS T A UK USRI AT 22 A
ULTERAG 4 TR 6 Kpfds -V ithdk Limshn T
e IR M 2.

LR AR, il an AR HLE RS T, =1 000
K FERN & ) RSS2 iR T, 24 100 ~ 300 K, 5%
FERCE R PEIE T, Wi 1 002.7 ~1 300 K( 52l
F{E 1 151.35 K), MM THVEX T HA 1100 ~
1 300 K( &% RE 200 K) |, J& R sh A& Hh AR /s
— B N R TE . WW = SRR TR R/ Y Tl =

200 K/1151.35 K=0.17.



320 AND) NI 3 35 %

F6 IV gk LT kiR i

Fig.6 I-V curves with low and high order terms
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Fig.7 1V curves and scope of work for the instrument with
low sensitivity (left) and high sensitivity (Right)
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Fig.8 Brightness temperature global distribution for channel 5
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Fig.9 O-B and cross comparison for error
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Fig. 10 O-B and cross comparison for Standard deviation
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