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ABSTRACT

Many researchers have developed a series of vision-based technologies to monitor construction sites automatically. To achieve high
performance of vision-based technologies, it is essential to build a large amount and high quality of training image database (DB). To
do that, researchers usually visit construction sites, install cameras at the jobsites, and collect images for training DB. However, such
human and site-dependent approach requires a huge amount of time and costs, and it would be difficult to represent a range of
characteristics of different construction sites and resources. To address these problems, this paper proposes a framework that
automatically constructs a training image DB using web crawling techniques. For the validation, the authors conducted two different
experiments with the automatically generated DB: construction work type classification and equipment classification. The results
showed that the method could successfully build the training image DB for the two classification problems, and the findings of this study
can be used to reduce the time and efforts for developing a vision-based technology on construction sites.
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Fig. 2. Framework for Automated Training DB Development through Image Web Crawling

Table 1. Keyword Dictionary for Construction Work Type

Earthwork

Framing

Finishing

Earthwork

Reinforcement construction

Curtain wall installation

Earthwork construction

Framing construction

Curtain wall progress

Earthmoving construction

Frame construction

Curtain wall worker

Table 2. Keyword Dictionary for Construction Equipment

Crane Dump Truck Excavator Mixer Truck Roller
Mammoet crane Ashok Layland dump truck Caterpillar excavator Hyundai mixer truck ABG road roller
Sarens crane Ford dump truck Komatsu excavator Hanson mixer truck Caterpillar road roller
Lampson crane GMC dump truck Volvo excavator Liebherr mixer truck Hitachi road roller

ALE crane Mercedes Benz dump truck

Kubota excavator

Mcneilus mixer truck Bomag road roller

Prangl crane Chevy dump truck

JCB excavator

Aimix mixer truck Volvo road roller
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Example images of construction
work type

Earthwork

Predicted Class & Confidence (9423 %)

Finishing
(83.14 %)

Framing
(88.97 %)

Table 4. Example of Construction Work Type False Classification

Example images of

construction work type
Actual Class Framing Finishing
Predicted Class Finishing Framing
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Table 5. Example of Construction Equipment Classification
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Result

Example images of
construction
equipment

Predicted Class & Crane Dump Truck Excavator Mixer Truck Roller
Confidence (95.30 %) (95.03 %) (96.21 %) (95.67 %) (96.56 %)

Table 6. Example of Construction Equipment False Classification

Example images of construction

equipment
Actual Class Dump Truck Mixer Truck
Predicted Class Mixer Truck Dump Truck
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