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Artificial Intelligence-Based Construction Equipment Safety
Technology
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[Abstract]

Applying autonomous driving technology to construction sites is very difficult due to safety issues. However, the application of various
positioning and sensing devices, such as cameras and radars, to construction equipment is very active. Based on these technological trends,
the government is making various efforts, including the Serious Accident Punishment Act and support for industrial safety management
expenses, to reduce the incidence of accidents caused by construction equipment and industrial vehicles. And, related industries have been
developing various safety equipment over the past few years and applying them to the field. In this paper, we investigate the current status
of safety equipment-related technologies currently applied to construction equipment and industrial vehicles, and propose a direction for
the development of safety technology in construction equipment based on artificial intelligence. Improving the safety and work efficiency

of construction equipment based on the technology proposed in this paper should be reviewed through simulation in the future.

Key word : Construction instrument, Artificial intelligence, Al-based safety solution, Real-time location systems,
Sensor-based safety solution.
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Table 1. Camera technology comparison.

Type Features Disadvantages
* Analog .
VGA . *  Low definition
¢ No. of pixels : 480~640p
* Improved picture quality to | * Limitations in
HD level improving
AHD * Existing VGA wiring can be picture quality
used * Limited image
* No. of pixels : 720~1,080p processing
¢ Digital ..
o . e Change wiring
Digital | * GMSL, FPD-LinkIII -
. to optical cable
* No. of pixels : >1,080p
* High-definition transmission | ¢ Difficulty in
using [P(Ethernet)-based ensuring
Camera digital transmission compatibility
¢ FEasy image processing between [P
* No. of pixels : >2M pixel cameras
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Table 2. Sensors for construction equipment.
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- Decreased develop .
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. harsh
perception measurement R
. . environments
Features | during strong distance N
. . - Unrecognition
sunlight and - Unrecognition
of shape
bad weather of shape and L
. - Resolution is
- Vulnerable to environmental
. . poor
shock/vibration, | impact . .
- Difficulty in
dust, etc. .
. mounting
- Relatively
expensive
A Up to 200 m Up to 100 m
Detection
i (based on Under 6 m (based on
distance . .
vehicles) vehicles)
. Shape
Developed with .
. L. ) K recognition
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Table 4. Comparison of artificial intelligence technologies in automobiles and construction equipment.
Representativ Environmental
P Sensor used Driver’s view Al point
e product factors
Learning with a focus
Road environments Driver’s perspective | on
. . ADAS Camera, LiD, and camera eople/cars/bicycles,
Automotive field o AR, around the world are ) peop 4
(self-driving car) radar il perspective are the etc. that can be
similar
same encountered on the
road
Requires intensive
learning about various
There is a . types of people and
ere is a large
. Various construction . g seasonal factors that
Difficult to apply , . . difference between ;
. site environments can appear a
Construction Object Detection / LIDAR due to the the driver and PP .
. . . . . such as . construction sites +
equipment field Classification poor environment of L camera perspectives. .
L mountains/jungles/de . . geographical factors +
construction sites Difficulty learning A .
serts/snow fields equipment/surroundin
through Al .
g objects that reflect
the uniqueness of the
site.
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Table 5. Comparison of existing artificial intelligence technology and sensor fusion technology.
. ) Technical Operating
System configuration . . o Company status
configuration characteristics
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: . e . . equipment safety
construction Al Video + Artificial daytime environment i
. | CAM Somg e . . solutions released at
equipment Al Intelligence * Detection rate decreases
o home and abroad rely
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. only on video.
conditions
* Person/object
Safety solution = Video + Rf.:ldar + recognition i‘n normal * Hyundai M Systen'ls is
1 M Sensor Artificial daytime environment the only company in
based on sensor Fusion . . .
fusi _ Al Contraller Intelligence * Detectable even in Korea that combines
on o . . .
usio (Sensor fusion) night/bad weather/fog video and radar sensors.
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Fig. 5. Performance comparison of Yolo series algorithms.
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