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Mobile Augmented Reality for Teaching Bar Placing
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Abstract

The purpose of this study is to develop an mobile augmented reality for students to learn bar placing work, which
1s increasingly utilized in the construction field. In order to improve the understanding of the structural drawing, a
structural drawing is used as a marker image, and an augmented reality is realized by superimposing a virtual 3D bar
placing model that is placed according to the structural drawing on the screen. In addition to the 3D modeling, the
contents are developed so as to help students to learn the interpretation method of 2D drawings, the development and
splices of reinforcing steel, bar fabricating practice according to KCI structural concrete design code, and the process of
bar placing. The results show that the augmented reality is positively evaluated in terms of interface style, perceived
usefulness, perceived ease of use, perceived enjoyment, attitude toward using, and intention to use. The augmented
reality is worth to be introduced because it has advantages of visualization and interaction in terms of education.
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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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Figure 2. Marker image sample of girder
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Creating structural models
using Revit S/W

Redering structural models
using 3DMax S/W

Making bar placing AR app
using Unity & Vuforia

L’{ Exporting FBX file

Figure 5. Student learning bar placing using tablet
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Figure 3. Development process of mobile app for learning of bar placing
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Table 2. Student attitudes toward using AR app(N=26)

Survey item M SD
Interface style
1. Navigating the AR application is easy 442 0.70
2. igggwg an AR application on tablet pc is a good 450 071
3. | could easily control the course of the bar placing 457 (g0
using the AR application :
Perceived usefulness
4. The use of AR improves leaming in the classroom 431 0.88
5. Using the AR application ~ would faciltate 457 g3
understanding of certain concepts ’
6. | believe the AR system is helpful when learning 427 0.87
Perceived ease of use
7. | think the AR system is easy to use 412 091
8. Learning to use the system is not a problem 412 0.99
9. Operation with the AR system is clear and
ur?derslandable Y 415 097
Perceived enjoyment
10. | think the AR system allows leaming by playing 431 0.79
11. | enjoyed using the AR system 4.08 1.02
12. Learning with an AR system is entertaining 4.04 1.00
Attitude toward using
13. Th f an AR m makes learning mor
3 imeeregtsiﬁgo al syste akes leaming more 4 15 3gq
14. Learning through the AR system was boring 200 117
(reversed item) ’
15. cllasgreollgr\w/we istgaig Ogslriwgeaan AR system in the 450 076
Intention to use
16. | Id lik he AR system in the future if
O ™ 7
17. Using an AR system would allow me to solve bar 377 0.91
placing problems on my own :
18. 1 would like to use the AR system to leamn the 423 0.86
bar placing and other engineering subjects )
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