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Abstract

With the continuous advancement of industrial automation, dimensional and morphological meas-
urement of products has become a critical factor in enhancing manufacturing competitiveness. To
address the issues of low efficiency, surface damage, and poor adaptability associated with traditional
contact-based measurement methods, this paper proposes a non-contact object dimension and mor-
phology measurement system based on the STM32F103C8T6 microcontroller. The system takes the
MG996R servo pan-tilt as its operating carrier and employs an OpenMV4 module along with a
VL53L1X laser ranging sensor as the non-contact detection unit. It is capable of measuring infor-
mation such as the color, shape, dimensions, and distance of target objects, with real-time results
displayed on an OLED screen. Test results indicate that the device accurately identifies the color
and shape of target objects with a success rate of 90%. The average error in object size measure-
ment is 0.16 cm, the average error in the displayed distance is 0.76 cm, and the average deviation
between the laser pointer center and the actual center of the target shape is 0.86 cm. This system
effectively meets the practical requirements of industrial automation inspection, providing robust
technical support for enhancing the intelligence level of the manufacturing industry.
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Figure 1. Physical view and schematic diagram of STM32F103C8T6
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Figure 2. Physical view and schematic diagram of OpenMV4
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Figure 3. Physical view and schematic diagram of VL53L1X
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Figure 4. Flowchart of system design
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Figure 5. Design of the system circuit
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Figure 6. Principle of dimension measurement using OpenMV4
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Figure 7. Principle of distance measurement using the VL53L1X module
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Figure 8. The method of measurement
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Figure 9. Environment of dimension and morphology measurement for regular objects
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Table 1. Measurement data of dimensions and morphologies of regular objects
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Figure 10. Environment of morphology measurement for spherical objects
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Table 2. Measurement data of morphology for spherical objects
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