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Abstract; A spectrum-tunable integrating sphere light source based on a Light Emitting diode(LED)
and basis sources was developed to eliminate the effect of spectral non-matching between calibration
source and an on-orbit detecting target on the calibration accuracy of space optical remote sensor in a
laboratory. The developed source was used to produce typical ground object spectra and to calibrate
space optical remote sensors, which significantly diminishes the absolute radiometric calibration error
caused by spectral non-matching mentioned above. Firstly, the affecting mechanism of the spectral
non-matching on the absolute radiometric calibration accuracy of space optical remote sensor was
analyzed. Then, the design scheme of the spectrum-tunable light source was given according to
technical requirements. The scheme was mainly divided into four key issues: the determination of
light source and design of spectral matching algorithm, the design of light source drive circuit and
control system, the matching of target spectrum and spectral adjustment, and the optical-mechanical
design of spectrum-tunable light source. In the end, the performance of calibrated spectrum-tunable

light source was tested. The results show that the spectral non-matching errors of equi-energy
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spectrum and 6 000 K blackbody spectrum are 6. 37% and 8. 76% respectively, the irradiance non-
uniformity is 0.53% , the irradiance instability of the spectrum-tunable light source within 30 min is
0.03%, and the radiance angular non-uniformity of the spectrum-tunable light source within horizontally
+30° is 0. 80%. Moreover, it offers the spectral radiance above 0.07 W/(m® « sr »
radiance in 410—900 nm of 58.3 W/(m” « sr).

nm) and the integral
These data all meet the design requirements of
spectrum-tunable light sources.

Key words: optical remote sensing; spectral tunable source; radiometric calibration; spectral non-

matching; Light Emitting Diode(LLED)
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Design indexes for spectral turnable

integrating sphere light source
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Fig. 1 Normalized spectral distribution of basis sources

DG 53 A AT JE I OL IR X LED 19 38 #5042
TSR B LED R 280 R i £, LED
14 7 iy LRI 6] — AP 269 LED 5 ZL0R$F K 47



2348 b=

T TR

522 %

G —8hE . B LED C 2 REN% R fii & 4h T
WIGLA B R 2 B AR SR BR T e R4 4%
W3 Fh LED Z4b, HoAth il Be iy B4 LED 1 75 3K
B AR = . A SCFE S UE AV LN i
F0 57 VR AE LR W L 2 Ak O R IR R R R T 22 Al
LED 2H BOG3E 43 A al 38 G I 145 19 Fh i
LED il 3 f (4% LED, 19 Fl 8t LED f 14 (
WK 4 Bk 410, 455, 470, 475, 515, 545, 585,
605,625,637,670,680,700,720,760,770,810,830
1900 nm, 3 Fl' (456 LED A €5 i 4 51 4 3 000,
4 000 6 000 K,
3.3 RESHAHFHELRNIESNMZH RS
M TR AR IR 3 2 51 LED 0 I K 1
RS i e e i B DA R AR ST 2 AR 1 AR 4k, A
SCRHE K 2 LED /7 %8, )f i i gt 42 LED
1 5 5 20 A O OGS AT . TR TR B
PL+CPLD” #1675 R /R I & 2 iR, H
3 3k T e 4 B 7 AL R R Bl gy CPLD &%
LED #8607 F1 5088 7, LED 3% 45 037 5 2 945 1
LED iy 85, 1M £ 4 62 W) 25 3 7% 845 LED
S A DTS2 BT 4 ) R 4T 4585 LED 1
Pl .

f).\l-‘i(li-'F

LED

CPLD FON/OFF:

YTy

ONJOFF
&l 2 LED ##l  Zm E Kl

Fig. 2 Schematic diagram of LED control project
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