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was the adjustment of color tones. We explored various color adjustment methods, includ-
ing ITU conversion, the Gray World algorithm, MSR, and a simple method combining Lab
conversion with CLAHE equalization. Our comparative analysis indicated that our Lab
conversion and CLAHE equalization method outperformed the others in harmonizing color
intensities for grayscale images.

We applied these methodologies in a series of experiments at the Fukushima Prefectural
Museum, capturing images at 11 locations at opening and closing times. Our change detec-
tion procedure involved color adjustment, perspective projection, image alignment, Gaus-
sian blurring, pixel difference calculation, thresholding, and morphological operations. The
computational process was efficient: it was completed in approximately 600 milliseconds
for images consisting of 1280 x 960 (1.2M) pixels on an ordinary personal computer. The
results demonstrated the effectiveness of our method in a range of scenarios within the mu-
seum environment. We successfully detected changes in various settings, from minor shifts
in object positions to more subtle changes, such as variations in lighting and reflections.
Notably, challenges persisted in areas with saturated colors and ghosting artifacts due to
intense lighting, indicating areas for further research and method refinement.

In conclusion, we demonstrated the efficacy of advanced image alignment and color
adjustment techniques in detecting subtle changes, which are crucial for applications such
as museum security and exhibit maintenance. Future work will focus on refining these
methods to address the remaining challenges and extend their applicability to a broader
range of conditions and scenarios.
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