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ABSTRACT : For several decades, productivity in construction industry has been regressed and it is inevitable
to improve productivity for major EPC players. One of challenges to achieve this goal is automatically

extracting information from imaged drawings. Although computer vision technique has been advanced

rapidly, it is still a problem to detect pipe lines in a drawing. Earlier works for line detection have problems

that detected line elements be broken into small pieces and accuracy of detection is not enough for engineers,

Thus, we adopted Contour and Hough Transform algorithm and reinforced these to improve detection results.
First, Contour algorithm is used with Ramer Douglas Peucker algorithm(RDP). Weakness of contour algorithm
is that some blank spaces are occasionally found in the middle of lines and RDP covers them around 17%.

Second, HEC Hough Transform algorithm, we propose on this paper, is improved version of Hough
Transform, It adopted iteration of Hough Transform and merged detected lines by conventional Hough
Transform based on Euclidean Distance. As a result, performance of Our proposed method improved by 30%

than previous.
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Table 2. Experimental results

__rL

(%)

P&ID # Precision Recall F1-score
P&ID 001 33.36 72.90 45.78
P&ID 002 28.65 53.33 37.28
P&ID 003 33.15 57.29 42.00
P&ID 004 33.06 66.48 44.16
P&ID 005 30.52 62.24 40.96
P&ID 006 31.83 67.38 43.23
P&ID 007 32.84 64.02 43.42
P&ID 008 33.15 72.81 45.55
P&ID 009 32.93 62.67 43.18
P&ID 010 29.31 59.68 39.32

Avg 31.88 63.88 42.49
P&ID 001 48.85 100 65.64
P&ID 002 52.58 100 68.92
P&ID 003 49.02 100 65.79
P&ID 004 49.05 100 65.82
P&ID 005 51.00 100 67.55
P&ID 006 50.63 99.95 67.22
P&ID 007 49.40 100 66.13
P&ID 008 49.13 100 65.88
P&ID 009 48.56 100 65.37
P&ID 010 52.89 100 69.18

Avg 50.11 99.99 66.75
P&ID 001 98.81 98.49 98.65
P&ID 002 99.19 99.07 99.13
P&ID 003 98.18 93.99 96.04
P&ID 004 99.56 98.66 99.11
P&ID 005 92.90 93.68 93.29
P&ID 006 94.59 93.17 93.87
P&ID 007 93.92 88.22 90.98
P&ID 008 100 98.47 99.23
P&ID 009 100 95.53 97.71
P&ID 010 99.60 81.90 89.89

Avg 97.68 94.12 95.79
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