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Abstract: We propose a novel algorithm for measuring the radius of tubes. This proposed algorithm is capable of
effectively removing added noise and measuring the radius of tubes within allowable precision. The noise is removed
by using a candidate true center that minimizes the standard deviation with respect to the radius. Further, the
disconnection in data points resulting from noise removal is solved by using a connection algorithm. The final step of
the process is repeated until the value of the standard deviation decreases to a small predefined value. Experiments were
performed using circle geometries with added noise and a real tube with complex noise and that is used in the braking
units of automobiles. It was concluded that the measurement carried out using the algorithm was accurate within 1.4%,
even with 15% added noise.
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Fig. 1 Discrepancy between the center points of a pure
circle and a noisy circle
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Table 1 Experimental result for noisy circle with 5% Table 2 Experimental result for noisy circle with 5%
noise noise
Actual | Noise No. of | Measured _ Actual | Noise No. of | Measured _
Radius | Strength | Iteration Radius Omin Radius | Strength | Iteration | Radius Omin
Noisy 140 o 139 Noisy 140 139
. . . . . . 109 28 . 037
Circle | (pixel) 3% 33 (pixel) 0.38 Circle | (pixel) & (pixel)

(a) Noise-added circle (b) Resulting image after

removing inside noise

Fig. 7 Experimental results for the circle with 5% noise
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(b) Result of removing inside
noise

(a) Noisy circle

Fig. 9 Experimental results for the circle with 10% noise
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Table 3 Experimental results of noisy circle with 15%

Table 4 Experimental results for sample brake tube of
the vehicle

noise
Actual | Noise No. of | Measured o Actual | No. of | Measured i Error
Radius | Strength | Iteration | Radius mn Radius | Iteration | Radius i (%)
Noisy | 140 o 138 Brake | 140 138
Circle | (pixel) | 27 42 mixed | %3%  Tube | (pixel) | 0 (pixel) | 040 | 14

(b) Result of removing
inside noise

(a) Noisy circle

Fig. 10 Experimental results of circle with 15% noise

Fig. 11 Real brake tube

(a) Sample brake tube of
the vehicle

(b) Result after removing
inside noise

Fig. 12 Experimental results for sample brake tube of the
vehicle
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