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Abstract

As deep learning-based object detection and recognition research have been developed recently, the scope of application to
industry and real life is expanding. But deep learning-based systems in the construction system are still much less studied.
Calculating materials in the construction system is still manual, so it is a reality that transactions of wrong volumn calculation are
generated due to a lot of time required and difficulty in accurate accumulation. A fast and accurate automatic drawing recognition
system is required to solve this problem. Therefore, we propose an Al-based automatic drawing recognition accumulation system
that detects and recognizes steel materials in construction drawings. To accurately detect steel materials in construction drawings,
we propose data augmentation techniques and spatial attention modules for improving small object detection performance based on
YOLOv4. The detected steel material area is recognized by text, and the number of steel materials is integrated based on the
predicted characters. Experimental results show that the proposed method increases the accuracy and precision by 1.8% and 16%,
respectively, compared with the conventional YOLOv4. As for the proposed method, Precision performance was 0.938. The recall
was 1. Average Precision AP, was 99.4% and AP, ;.. Wwas 67%. Accuracy for character recognition obtained 99.9.% by
configuring and learning a suitable dataset that contains fonts used in construction drawings compared to the 75.6% using the
existing dataset. The average time required per image was 0.013 seconds in the detection, 0.65 seconds in character recognition,
and 0.16 seconds in the accumulation, resulting in 0.84 seconds.
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Table 3. Result of applying the Copy&Paste Data augmentation

Precision Recall APy, APys5. 005
YOLOv4 0.779 0.998 99.4 67.0
Aug x1 0.816 1 99.5 67.6
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Aug x3 0.842 1 99.4 68
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Precision Recall APy, APy5. 005
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Table 6. Result of Recognition

COCO-Text N_SMD
Accuracy 75.6% 99.9%
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Table 7. Processing Time of Proposed System

Processing Time
Object Detection 0.033s
Text recognition 0.65s
Accumulation 0.16s
Total 0.84s
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