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Indoor visible light positioning method based on
IBKA—-optimized kernel extreme learning machine

LIU Zhigiang, LIANG Jing,HE Junyi", LIU Ziyi, LIU Shuai
(College of Computer Science and Technology , Henan Polytechnic University, Jiaozuo Henan 454000, China)

Abstract: To address the issue of low positioning accuracy of extreme learning machine (ELM) in indoor visible light finger-
print positioning, this paper proposes a positioning method based on the improved black-winged kite algorithm (IBKA) to opti-
mize kernel extreme learning machine (KELM ). The performance of the black-winged kite algorithm (BKA) is enhanced
through the initialization of the good point set, adaptive weight mechanism, and golden sine perturbation strategy. The opti-
mized algorithm is then used to automatically determine the key parameters of KELM, constructing a high-precision position-
ing model. Ina 5 m x 5 m x 3 m simulation environment, the received optical power is filtered by Kalman filtering to reduce
noise and a fingerprint database is established. Experiments show that the average positioning error of this model is 1.93 cm,
and 92% of the test points have an error less than 3.3 cm, achieving centimeter-level positioning accuracy.
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