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Abstract : According to the Ministry of Employment and Labor’s statistics on occupational fatalities in South Korea, more
than half of the fatalities in the past five years have occurred in the construction industry. The stuck-by and caught-in-
between accidents associated with construction equipment is the major source of fatalities from construction sites. In order
to prevent such accidents in construction sites, the government has spent lots of efforts including proposing the “special law
on construction safety” and encouraging the implementation of new technology for accident prevention. However, numerous
accidents are still occurred at construction sites and further efforts are still required. In this manner, this study developed a
collision prevention technique that can prevent collision between equipment and worker by recognizing location and type of
the nearby objects through ultrasound scanning. The study conducted a pilot experiment and the analysis results demonstrate
the feasibility of achieving high performance in both object recognition and location estimation. The developed technique
will contribute to prevent collision accidents at construction sites and provide the supplemental knowledge on developing
automated collision prevention system for construction equipment.
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Table 1. Summary of the Previous Related Research

Previous

S Technology Summary
Oloufa, GPs The low accuracy of GPS and signal interference

2003 reduce the reliability of the system

Soh, Laser Sensor The system may not work when the obstacles
2008 located near the scanning point
Chae, RFID Other signals could influence to the performance
2010 of the location tracking system

Ishimoto, Camera Tracking accuracy could vary depending on the

2013 distance of the tracking object

Jo, Camera, The system requires multiple ultrasound sensors
2016 Ultrasound due to the short detection range.

Jo, Camera, ARFID tag must be owned by all workers for
2017 RFID location tracking

Kim, Laser Sensor The technology will not function within the range
2018 below the height of the laser sensor

Son, Image Sesnor The system requires more data sets and training
2021 9 to improve the reliability
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Fig. 1. Components of the Developed Collision Prevention System :
(a) Arduino Board (UNO-R3), (b) Ultrasound Sensor (EZ-01),
(c) Servo Motor (SG-90)
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Fig. 2. Data Visualization of Preliminary Experiment: (a) Worker (2.5m), (b) Object (2.5m), (c) Empty
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Fig. 3. Concept of the Developed Intelligent Collision Prevention

System
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Fig. 4. Details of the Intelligent Collision Prevention System
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Fig. 5. Data Collection Environment: (a) Worker, (b) Vehicle
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Fig. 6. Scatter Plot of Experiment Data: (a) Worker (3.5m), (b) Vehicle(3.5m), (c) Empty, (d) Single Scanning, (e) Double

n

Scanning, (f) Triple Scanning
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Table 2. Location Estimation Performance
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Estimation Error
Distance(cm) Angle(°)
Average Maximum Minimum Star)dzjlrd Average Maximum Minimum Star.lda.xrd
Deviation Deviation

2.5m 7.56 15.72 4.00 2.76 10.59 21.00 2.00 487
Worker

Single 3.5m 13.28 15.97 9.83 2.17 11.14 21.67 2.60 5.49

Scanning Vehid 2.5m 8.36 8.70 7.55 037 832 19.82 0.36 5.45
ehicle

3.5m 0.70 1.06 0.46 0.16 11.97 21.96 4.00 482

2.5m 7.25 9.55 474 1.48 9.95 19.48 0.63 5.46
Worker

Double 3.5m 13.17 15.98 11.49 1.40 11.03 17.20 4.86 3.55

Scanning Vet 2.5m 851 8.70 7.92 0.26 8.72 2137 2.08 6.50
ehicle

3.5m 0.66 0.88 0.52 0.13 12.26 19.64 7.58 3.63

2.5m 7.05 9.18 5.18 1.30 10.31 15.43 3.57 417
Worker

Triple 3.5m 13.00 14.42 11.85 098 10.96 13.59 6.54 2.60

Scanning Vehid 2.5m 8.48 8.57 8.34 0.09 5.60 10.38 1.52 3.86
ehicle

3.5m 0.70 0.84 0.56 0.09 11.48 17.36 8.84 2.92
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Fig. 7. Confusion Matrix of Worker Recognition: (a) Single Scanning, (b) Double Scanning, (c) Triple Scanning
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