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Abstract

This design presents a non-destructive measurement device for micro-hole parameters based on
optoelectronic technology, specifically targeting blind holes with diameters ranging from 0.2 to 0.5
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mm and aspect ratios between 3 and 10. The system architecture primarily comprises an aperture
measurement unit, a depth measurement unit, and a real-time data display module on the host com-
puter interface. The aperture measurement unit employs CCD edge detection technology, while the
depth measurement unit utilizes a coupled optical fiber inserted into the hole, employing a non-
contact, non-destructive measurement method with optical power meter intensity feedback. The
depth-to-diameter ratio is displayed via the host computer interface. The innovation of the system
lies in its integrated “CCD edge detection for diameter and optical intensity feedback for depth” com-
posite measurement approach, with data transmitted and displayed in real time on the host com-
puter interface.
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Figure 1. Schematic diagram of micro-hole depth measurement
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Figure 2. Relationship diagram between optical power and depth from hole bottom
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Figure 3. Optical path principle diagram
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Figure 4. System architecture diagram
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Figure 6. Host computer result display figure
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Figure 7. Error fitting curve
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