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ABSTRACT : P&ID((Piping and Instrument Diagram) is a key drawing in the engineering industry because
it contains information about the units and instrumentation of the plant. Until now, simple repetitive tasks
like listing symbols in P&ID drawings have been done manually, consuming lots of time and manpower.
Currently, a deep learning model based on CNN(Convolutional Neural Network) is studied for drawing
object detection, but the detection time is about 30 minutes and the accuracy is about 90%, indicating
performance that is not sufficient to be implemented in the real word. In this study, the detection of
symbols in a drawing is performed using 1-stage object detection algorithms that process both region
proposal and detection. Specifically, build the training data using the image labeling tool, and show the
results of recognizing the symbol in the drawing which are trained in the deep learning model..
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1. Resize image.
2. Run convolutional network.
3. Non-max suppression.

Figure 1 The YOLO detection system@
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Table 1 Computer specification and P&ID drawings
information

CPU : Intel Xeon Gold 6132 @ 2.60GHz

Hardware GPU : GeForce RTX 2080 11GB
RAM : 32GB
0S : CentOS Linux 7

Software CUDA :10.0

Pytorch : 1.0.1

P&ID
Drawings

PRID: 42 DZHE 2 MF CH ME
Size (pixel) : 8270 x 5847
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Table 2 Class information trained in the model

Symbol Class # Example
Valve 6
Gate
Actuator 8 ﬁ
Gate pressure
Sensor & Utility 10 @
Inst_console
Fitting 10 'ﬁl‘
Blind-spectacle
oPC : >
OPC
2.5 P&ID o= M| A= 22 HAE Zi}

855t Bd S o]gsto] F 709 =R digf HAE
£ Y5tk 35709 S A FolA 26719 200 o
3 95% ©]49] Fl-scoredts Ao, 3 29| P&ID T
OF 2EA T O] A& A|7Ho] A8 F T} Figure 2= HAE

Figure 2 Test results of cropped P&ID
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A3to] gH ot} A& Z47to] SPAE YT &5} Class ‘ Precision ‘ Recall ‘ F1-Score
o ; x5} AL Fojs} & 9}
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Table 2 Comparision of recognition performance for each strainer_conical 071 0.56 071
class
fitting_capillary_tubing 0.96 0.95 0.96
Class | Precision | Recall | F1-Score )
meter_ultrasonic 0.76 0.79 0.76
gate 1.00 0.99 1.00 -
strainer_y 0.94 0.89 0.94
globe 0.99 1.00 0.99 )
tube_pitot 1.00 1.00 1.00
butterfly 0.99 0.97 0.99
opc 0.92 0.89 0.92
check 0.98 0.97 0.98
ball 1.00 0.00 1.00 . . .
¢ Table 3 Comparison of model performance with previous
relief 1.00 1.00 1.00 research
3way_solenoid 0.99 1.00 0.99 Recognition o
gate_pressure 0.90 0.88 0.90 Accuracy (%) Time(min)
globe_pressure 0.97 0.96 0.97 Ref(5) 91.6 36.5
butterfly_pressure 0.90 0.82 0.90 Ref(8) 87~93 30
ball_shutoff 0.99 098 0.99 223 979 2
ball_pressure 1.00 0.00 1.00
ball_motor 1.00 1.00 1.00 3. 724 E
plug_pressure 0.98 0.95 0.98
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