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Software design and implementation of FY-3A Solar
Backscatter Ultraviolet Spectrometer
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Abstract: A satellite borne Solar Backscatter Ultraviolet Spectrometer (SBUS) developed by our country has
been put into operation in-orbit for the first time. This paper introduces the composition of the SBUS and
gives its main working modes(atmospherical mode, solar modes and standard lamp mode). After analysis of
run missions, a reasonable scheme of operation control in-orbit is presented according to the characteristics of
various operation parameters and complicated mode transitions, and then the main points of software design is
explained in detail. The remote sensing data of ultraviolet radiation measured in-orbit with the solar/atmos-
pheric working modes are given, which shows that the wavelength reproducibility by the discrete solar mode is
+0. 03 nm and the dynamic range of the system reaches 10° magnitude with the function of automatic gain
control. Obtained results demonstrate that the proposed measurement modes have been implemented correctly
and the scheme of operation control is completed. The SBUS are working in a best state with reasonable

paremeters and optimum performance.
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Fig. 1 System scheme of SBUS
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Data flow chat of operation and control software

WA 1 EE G EREAGS, W EER
FHORE, A 3 BRI Gl R H
FEEPFERBA T 4 K, BRAEE LR 0.45
~9.0 VHIF/NT 0. 45 V, 1425 & F 8 fm, KT
9.0 V Iy,

(2) KIFH #2520 B 0. 21 nm, 3t
gy 4 BEEAT R AR BB 25 R R P BRE T AR AT
VEFELCREES A 1195 5. 75 EARAE 18 5 Ok
SEEBA MEBAEHB L 2B

ZHREEERVUNMEREXER

Information of measurement modes of SUBS

U RSN We B HMERE SRR

BRMEE REWME

IR 278 Hode IR

KEBIAK 250~340 nm  0.02 nm 12 $HfFiE K £0.03 nm

KPH#ESE 160~400 nm 0.035 nm 0.2l nm  +0.05 nm
KA 250~340 nm  0.02 nm 12 $#fF £ £0.03 nm

IRl K B 2 S X O i T 2 2% M A O
160~400 nm 0.035 nm  0.035 nm  £0. 05 nm

FRAUERT

1.24 s R 48 IR 512 ByteX48 H#EHL 48 Ik
0.1s 1k 512 BytexX10 #HKR 1K

0.1s 3R 512 ByteX3 £ 7K1
0.1s 2] 512 Byte X 20 A 1

0.1s  3W(SHER SRR AT 512 Byte X 30




308 J i’ %%Iﬁ% 18 %
WK SR 140+
(3) K BH 37 A 3 i A% A T8 B 6 Rt AT R 120

ARSI R BRI 3 UL R AR ZOR 5 R
(7]« AELfeE FH AN ] ) 00 i 3

(4D o AT AR I PACAT 9 0 1 1 s S A
A B K I 3% SR G — LS B 0 58 — Bbn e
B - H B A I ] RAT AU 7R 5 — L
XHEAT 3 HARKT R, o X K BH % 2244 5 1
BT T B A ) I AR IR RAT A AR
RAEA AR 4 A i 2 B . B B £ T il B0
TEA LR (R A7 2R [ E iRt

(5) Hdla AL « K PH 3% S A X AR AT A2
A AL . RABE R k.
3.2 EAHK#K

52 A B4 T AR ASCAE B AT I G ) A
F¢ W8IV S FO G 0000 2 SAAT 000 AT 0 9K 2 1
B 3 MR R K AL 1 D e e 4 A Ye
FWTHED AT o AT Hiy A 4 RS AR
BB AT I B A S PRAT — UK AT i 1 E
A BE PRAT o T SR A o T A8 0O A B v T A
Bl Y TR 2 T 49 R 0 A5 AR 20 T s o AT A X
AT 85 A RE MR B o T8 A 990 BE PRAT AR AL
FE A I BRI R AR
3.3 EBEITSHEY

BT SRS 2 R TS A G NS R
PRESEE R SHAOCET = otk
Ir RIS HRAB IE I B R SE I I ], AR SR X
TSEAE SR ORI/ R AT B 4 BEHE 45
U LS/ AR A/ R

4 AR R

IR ABUS TAEIE & 0B AT A 7 . 184
e 1 G 15 » 98 422 OIE i o 38 O B v A B 1T
ZHHAT TR AR R TAE ARG T
K FH/ KA i A
4.1 KPR/ XSS LENIEBREHED

7 A0 B Y K P 5 RRCEE 43 o1 ik 3R
2 2K BA/ KA 53 5618 B ROt BE 1D 5 s
RADGTE 5 52 B2 B 2% 1 2 42 1Y 3 2590 1 ik 2
10° E 2%, KK B £0. 03 nm,

100 |

E/uW-cm™2.nm
N B2 O ®
L= (=) (=] (=)

0
250 260 270 280 290 300 310 320 330 340
A/nm

7 SBUS 7E 8K FH 48 MUE 73 3206 1 [ 141
Fig. 7 Discrete solar spectral irradiance measured by

SBUS in-orbit
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