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Tilt Measurement of Mini-LED Using Shadow
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Abstract Moiré methods and PMP methods are typically considered for 3D measurements that can be
used for Mini-LEDs. However, measuring them is not easy due to the highly reflective nature of a
Mini-LED surface. The WSI method is favorable for highly reflective surfaces and allows for detailed
measurements, but it is too time-consuming for practical application in production environments.
Therefore, a method is proposed for measuring the tilt of Mini-LEDs by using shadows, which is similar
to the measurement of the heights of mountains and buildings. The proposed method employs two
images and simple image processing to measure the tilts of Mini-LEDs. To achieve this, a grayscale
camera, parallel LED illumination, and an X-Y axis translation system were used. The results of the
proposed method were compared with those of the WSI method, which showed an X-direction tilt
difference of 1.048 to 0.022 degrees and a Y-direction tilt difference of 0.588 to 0.003 degrees.
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Fig. 1. Measuring Method the Height and Tilt
of Mini-LEDs
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Fig. 2. Prototype system of the method
proposed in this paper



A
g =9

SHArely|&ekel 2R A24W A8E, 2023

(a)

(b

Fig. 3. Captured images with our system
(a) Light from right side (b) Light from left side
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Fig. 9. Measured Tilt in the Y direction

Table 1. Error for our method

Spec.

Difference Average

Center Height

11.9708(um)

X Direction Tilt

0.3353(degree)

Y Direction Tilt

0.0644(degree)
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