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Abstract

In this paper, an integrated system based on RR-SIFT image stitching and LabVIEW hole number
detection is proposed for solving the problem of uncertainty in the number of holes in a screen part.
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To overcome the limitation of camera field of view, the improved RR-SIFT algorithm is utilized to
achieve high-precision feature matching, and the local side view is spliced into a panoramic view,
and then the number of holes on the surface of the filter screen is detected. Experiments show that
the matching accuracy of the improved algorithm is more than 94%, while that of the traditional
SIFT is only about 77% to 80%; the final accuracy of the hole number detection is more than 99.5%,
and the detection time is controlled within 1.5 to 3.7 seconds. The system significantly improves the
detection efficiency and accuracy, provides reliable support for filter quality control, and has high
potential for industrial application.

Keywords

Filter Parts, Image Stitching, Hole Detection

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

JER AR ) G 2 b 52 B RVRAE DU ST SLBOR B PR, S BOIBRAE 7 B8 M SLBUE AR A AE A
SEME, MM A FLEON L e VEREA B BREE AW, BRI Z Mg MR LB R G, W IEREAF
LB AT A I«

Wk 1 PR AN RSB E I F A, HAR T A B0 R BTN EARAE LUK B LA ORI
B FL. N ARG AL /) EAE TV TE iR ORIE, T2 T o SN SE A I T VAR I A b, i T AL
MUEFPRII[1], Joih— PEIRASAS o 2 (0 B A O THT FET18] o AS SO A T FL AT B AR Al . ()
U 75 R BB B BN =) B M0 T P P2 il B A (0 T T &L, D J SR A I T AR 3R (IR At ST 2]

Figure 1. Different types of filter parts
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Figure 2. Gaussian pyramid and Gaussian difference pyramid (DoG) scale space
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Figure 3. Spatially localized extreme point detection
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Figure 4. Schematic of ROI-based feature point detection
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Figure 5. Image acquisition platform schematic
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Figure 6. Image acquisition experiment platform
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Figure 7. Flow chart of inspection system
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Figure 9. Comparison of SIFT and RR-SIFT matching results
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Table 1. Comparison of SIFT and RR-SIFT feature point matching metrics
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f£45 SIFT 126 98 77.8 237
RR-SIFT 49 47 95.9 136
f£45 SIFT 155 123 79.4 273
! RR-SIFT 63 60 95.2 157
f&4; SIFT 106 85 80.2 231
i RR-SIFT 38 36 94.7 128
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Figure 10. Panoramic view of filter parts side by side stitching
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Figure 11. Upper computer interface based on LabVIEW
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Table 2. Hole count test results
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