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ABSTRACT: The augmented reality (AR) has recently became an attractive technology in construction industry, which can play a critical
role in realizing smart construction concepts. The AR has a great potential to help construction workers access digitalized information
about design and construction more flexibly and efficiently. Though several AR applications have been introduced for on-site made to
enhance on-site and off-site tasks, few are utilized in actual construction fields. This paper proposes a new AR framework that provides
on-site managers with an opportunity to easily access the information about construction resources such as workers and equipment.
The framework records videos with the camera installed on a wearable AR device and streams the video in a server equipped with high-
performance processors, which runs an object detection algorithm on the streamed video in real time. The detection results are sent
back to the AR device so that menu buttons are visualized on the detected objects in the user’s view. A user is allowed to access the
information about a worker or equipment appeared in one’s view, by touching the menu button visualized on the resource. This paper
details implementing parts of the framework, which requires the data transmission between the AR device and the server. It also discusses

thoroughly about accompanied issues and the feasibility of the proposed framework.

KEYWORDS: AR(Augmented Reality), Construction Site, Wearable Device, Object Detection, Network Protocol
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Figure 1. AR framework for visualizing the information of on—
site resources (materials, worker, and equipment)
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Figure 4, Visualization of a button on each detected worker in
the Hololens 2 user’s view
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Table 2. Performance of YOLOv3 and YOLOv4 trained with the

ACID dataset
Class name A\{e_ra 9 mAP,
Precision (%) o2
Excavator 81.83
YOLOv3 Dump Truck 6412 75.99
Concrete Mixer Truck 82.02
Excavator 97.47
YOLOv4 Dump Truck 89.87 95.42
Concrete Mixer Truck 9




Table 3. Displacement of the indicator depending on the distance of a worker from the Hololens 2 user

Displacement (pixel)
Distance (m) Experiment Number
Minimum Maximum Mean Standard Deviation
1 47 70 56.5 8.017
5 2 53 69 63.4 5.739
3 49 60 54.2 £4.104
1 28 43 344 5.016
10 2 34 45 39.1 3.510
3 29 43 36.4 5.542
1 13 31 21.5 6.223
15 2 13 27 22.1 4.332
3 13 30 21.7 5.658
1 6 20 11.6 4142
20 2 6 15 10.2 3.327
3 6 14 9.7 2.908

Table 4. Displacement of the indicator depending on the walking speed of a worker

Displacement (pixel)
Speed (m/s) Experiment Number
Minimum Maximum Mean Standard Deviation
1 22 31 268 3.084
0.9 2 10 17 132 2299
3 19 36 252 5.073
1 18 30 243 4.218
1.2 2 24 36 2738 3.706
3 10 20 14.4 3.596
1 33 44 39 3972
1.6 2 16 30 23.6 5.125
3 28 34 311 2.470
e Tl ZHIS2l QA2 MHZ O|FXIX| & 5.3 x| Q4| ZHul ME U A|ZI5 HIAE
ATt =, FH| TAHIE 2F G0l 25 2 ol 2t 2140] Hololens 20fAf 2| 2141 ZE AlZt=l5h7] fIsHA Unity
& 0lgct 0l B Hole MEQ] $12 BOICH 8 Hlol 2020311 LTS AZTt MRTKE &84 ofZ2l#0|8e st
Ejo] AZIS0IE Jk24Z MHIS0| EEIE|0f QUSLE o] Cf ST OfZ2H0INS HAE HEEZRE| QA AIS NG
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Figure 5. Required processing time from capturing a frame to visualizing a button (500 ms total)
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