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Abstract: The oil-level dial of transformer is the key device to detect the state of transformers in the transformer sub-
station, and the digital image recognition technology is an effective way to accurately obtain the oil-level dial’s numeri-
cal reading. As to the inaccuracy, low reliability and bad real-time performance of the traditional image-based dial
reading systems, according to the image features of oil-level dial, a segmentation algorithm based on the future knowl-
edge of the connected region’s area is proposed. And based on this algorithm an oil-level dial reading method is imple-
mented. The experimental results of Matlab simulation show that our method is better to segment the pointer from the
background of the oil-level dial images, laying a foundation to accurately judge the reading of the dial’s pointer, fur-
thermore it provides a practical way to recognize the oil-level dial’s numerical reading.
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Figure 1. Theflow chart of oil-level dial pointer reading’s method
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Figure 2. Dial recognition region
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Figure 4. mage enhancement
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Figure 5. Image smoothing
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Figure6. Binary image
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Figure 7. Color reverseimage
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Figure 10. Binary image and labeled image
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Figure 11. Denoising image
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Figure 12. Pointer areaimage
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Figure 15. Pointer thinning image
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Table 1. Therelationship of vertex coordinate and pointer angle
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Table 2. Thetest result of oil-level dial pointer’sreading
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A 5 D RIIARR R R TREF 5P AC) SERREEE HREHAEEC) S A R PRI ] (s)
X =X,0 >, 90 0.50 ~126.35 0.57 0.07 0.41
X =X <y, -90 1.00 ~109.51 113 0.13 038
X, > X, <V, —180 +argtan (k _avg) 2.00 —82.75 2.10 0.10 0.36
X >X,0 >, 180 —arg tan (k 7avg) 3.00 —54.24 3.09 0.09 0.39
X <X, >, argtan (k _avg) 4.00 -27.26 4.04 0.04 0.31
X, <X, <, —argtan(k _avg) 5.72 18.95 5.66 0.06 0.29
V=V 0 6.40 39.24 6.36 0.04 0.35
7.00 55.42 6.94 0.06 0.34
2.7. I8EHEH 8.00 83.54 7.92 0.08 039
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