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Automated Bar Placing Model Generation for Augmented Reality

Using Recognition of Reinforced Concrete Details
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Abstract

This study suggests a methodology for automatically extracting placing information from 2D reinforced concrete
details drawings and generating a 3D reinforcement placing model to develop a mobile augmented reality for bar
placing work. To make it easier for users to acquire placing information, it is suggested that users takes pictures of
structural drawings using a camera built into a mobile device and extract placing information using vision recognition
and the OCR(Optical Character Registration) tool. In addition, an augmented reality app is implemented using the game
engine to allow users to automatically generate 3D reinforcement placing model and review the 3D models by
superimposing them with real images. Details are described for application to the proposed methodology using the
previously developed programming tools, and the results of implementing reinforcement augmented reality models for
typical members at construction sites are reviewed. It is expected that the methodology presented as a result of
application can be used for learning bar placing work or construction review.
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Automated Bar Placing Model Generation for Augmented Reality Using Recognition of Reinforced Concrete Details

Table 1. Classification of AR

Level Description
Physical world hyper linking : a simple link from the
Level 0 physical world to the virtual world without involving
any real time rendering and graphics. Examples
include bar code and 2D image recognition
Marker-based AR : 2D marker AR based on PC and
Level 1 webcam. Level 1 AR is very challenging for mobile
use due to the lack of robustness of markers and
computing power
Markerless AR : there is no requirement for markers

Level 2 for registration and tracking methods. The tracking is

more robust, enabling the realization of mobile AR.

Level 3 Augmented vision which is currently being developed
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Reinforced Concrete
Details

i

- Vision Recognition —— Longitudinal Bar detection
- Charactor Recognition —— Using Google Firebase ML Kit
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Extracting Information / Entering
|

For bar placing Additional Information
Using Unity game engine ——

[

/
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Automated generation of
3D bar placing model

I

Augmented reality
for bar placing
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Figure 2. Smartphone screen shot with OCR
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Bar Placing AR

placing bars of 1C1

- The input fields
| The part that displays the
| extracted bar placing

information.

L The part that displays
3D bar placing models

The run buttons

Figure 3. Smartphone screen shot with 3D bar placing models
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Figure 4. Longitudinal bar recognition
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BarRecognition

1c2
600

— Column list index

The part that displays the
extracted bar placing
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modify the column width
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Figure 5. Smartphone screen shot with bar placing information
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Figure 6. AR model on smartphone
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