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Abstract

Protection circuit such as OVP or OCP is generally adopted to protect overvoltage and overcurrent on th LED
light. For the correct operation of the protection circuit, accurate measurement of the voltage and current, it is
difficult due to the error of the circuit itself and heat generated from components. In this paper, we use Kalman
filter to reduce the measurement error leading to malfunction of the protection circuit. To achieve this, we measure
the voltage from self-made smart LED lights, transmit it to the server, and store it in a database. Experiment results
demonstrate that the maximum measurement error can be reduced by about 44% by applying the Kalman filter on
the measurement of 30V. In addition, the proposed system reduce the average of difference of min-max width from
23.84 mA to 5.48 mA on an LED light with four channels.
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Table 1. Min/Max. of TCR with repect to temperature
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Table 2. Parameter of Kalman filter

Param. Value Description
A 1 state space matrix
H 1 observation matrix
Q 0 covariance of process noise
R 1 covariance of observation noise
Xo 703&\&) initial values
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Table 3. Samples of the measured volage error

Measured voltage(V) error(V) error rate
29.30653 -0.69347 2.31%
29.27668 -0.72332 241%
29.30653 -0.69347 2.31%
29.27668 -0.72332 241%
20.27668 -0.72332 241%
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Table 4. Statistical information of measured voltage before
and after applying Kalman filter

Raw data(V) | Applying Kalman filter(V)
Maximun 29.81 294
Minimun 28.82 20.34
Variance 0.00234 0.00002
Std. 0.04844 0.004
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Table 5. Statistical information of measured current before
and after applying Kalman filter per channel

Ch1(mA) | Ch2(mA) | Ch3mA) | Ch4(mA)

Max. 712677 678.239 708693 706.700

703.093 673.327 697.854 695.415

Min, 692.754 652.908 686.492 678.808

697.232 668.552 693.563 687.164
Var 8513 10.204 9.304 20.708
' 1.751 0.821 2.241 4410
S 2917 3.19%4 3.050 4550
1.323 0.906 1.497 2.100
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