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A Deep Learning Aided Remote Spectrally Tunable LED Light Source

Integrated System

Zhang Renzhu, Guo Ziquan, Zhu Lihong, Chen Guolong, Chen Zhong, Lu Yijun
( 1.School of Electronic Science and Technology, Xiamen University, 2.Fujian Engineering Research Center for
Solid-state Lighting, Xiamen 361005, China)

Abstract: A light-emitting diode (LED) based spectrally tunable light source integrated system
was designed to address the crucial issues of the existing spectrally light source system, such as
relatively narrow spectral ranges, poor fittings and relatively large sizes. Based on deep learning
offline training and real-time online feedback fine-tuning technology, the system integrates remote
control, precise power supply and reliable heat dissipation to precisely achieve target spectrum.
The maximum deviation of common target spectral matching in the range of 380 nm ~ 780 nm is
2.75%. The system output maintains a high-level stability over a large dynamic range with only
2.03% maximum deviation. A dual-light output of the system facilitates the capability as standard
luminance and illuminance calibration light source. The proposed integrated system has shown
promising merits such as compact size, high efficiency and exactitude, making it an ideal
universal tunable light source for multiple applications.

Keywords: Spectrally tunable light sources, LED, deep-learning, calibration source, dual-light

output.
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R 1 AHEREBELGES BiRtiEmE.

P K(nm) A(%) C(%) LA41(%) D65(%) D75(%) AM1.5G(%)
380~480 12.58 378 29.32 357 3.03 037
480~580 1.56 0.90 2.02 0.65 0.74 0.01
580~680 1.19 0.76 4.89 0.88 0.85 0.73
630~780 0.74 0.29 7.82 0.85 1.02 0.67
380~780 0.05 0.48 275 0.61 0.60 037

]2 AMLSG Mg S BB RENLER.

WA (nm) Michael [28] Gabriele [29] Eduardo [5] KRG
380~480 1.97 13.13 2.71 0.37
480~580 4.52 1.94 32.32 0.01
580~680 2.62 2.37 33.85 0.73
680~780 20.80 40.35 0.68 0.67
380~780 2.72 11.72 18.54 0.37

NTBAERG AN, RATESE T 5 ANE WA HECIRIE Y H AR GiE:AL C. L41.
D65 1 D75, FIFH AM1.5G KGN 7 RGAEE L 2% HEEIEADGIE ERvERe . FfiTik
H{ 380 nm ~ 780 nm ¢ KB N A GIEAEL, (RIS 1 nm, 3 401 MEAF UM ASFAL, XTI
24 NIETE HIRAE AE % AR . IZREE B AT R G B AL, HrP g 24 GG &
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R4 L TRAE A RIAEME, SA)E ARM RS 255 24 AT 9k 3 i & Kk B R IR 0. ARM %%
SRR BOGEAU S2 RABDGHE S, K B ARG S SOBDEIERREAT HEL, SRS BT
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‘ [ Goal (1)~ [* Measured (2)
Deviation(A,, A,) = (*— :

. ) x100% (5)
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C(%) 0.77 0.66 0.82 0.52 0.39 0.02 0.53

L41(%) 1.55 1.89 2.69 2.47 1.72 1.86 2.03
D65(%) 0.94 0.28 0.25 0.46 0.20 0.04 0.36
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Homogeneity =

x100% (6)

MAX
JERLARUHE TOP-100 Y 4% (Instrument Systems Inc. )Ml & 5, 3 4 FIH 7 AARAER IR
AT IS PV, e e R D U A RT R R EE E FE AT Ik 5908 ed/m2. AR 73 R H 1R R R B
oA 8() R . ARIEIISITER3(6),  8(b)-(c) iz 1 /K15 1A R B 7 1A ) 5L 5
ot L8 AT LAE H, ZKFJ7 T B BES SITE D 98.9%, 8 B 7 ) (T ¥ 52 BE 341 5
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SR TLPE (cd/m?) HE B (1)
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D65 3.59-4309.84 3.4-4032

D75 3.49-3493.77 3.4-4062

AMI1.5G 6.13-2192.34 5.2-4307
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