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Productivity analysis system of
earthmoving excavator based on deep learning action recognition
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[ Abstract] In order to accurately monitor and analyze the productivity of large —scale construction equipment in real time, a
method of equipment identification and productivity analysis based on computer vision is proposed. The method consists of two
stages: firstly, the excavator and truck in the video sequence are identified and detected by Faster—RNN, and then the excavator
action is segmented by ASFormer. The work efficiency of excavators is calculated based on the results of recognition and behavior
segmentation. For two different excavators, the average accuracy is 91.7% and 94.8% respectively. When multiple scenarios are
processed in parallel, the labor cost can be greatly saved, which verifies the effectiveness and practicability of this method.
Therefore, this study provides an effective technical basis for the digital management of hui site, opens up a new scene of computer
vision application, and puts forward a new fast calculation of excavator production efficiency, which can realize the real —time
calculation of the work efficiency of construction equipment. It can play an important role in improving the production efficiency of
construction site equipment and ensuring the safety of staff.
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Fig. 1 Workflow of the proposed framework
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Fig. 2 Action segmentation network
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Fig. 3 Working state and process of the excavator
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Fig. 4 Examples of the dataset
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Fig. 5 Excavator and truck identification results

: ',)_,:_.,-' ‘P‘#

>~

HAH

e
LR

WIER o

0 100 200 300

’.5"5?'>~a,!faf -

-~ ¢ - o~ &

) &

400 500 600 700 800

El6 ZENMEDBER

Fig. 6 Excavator action segmentation results
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Tab. 1 Analysis results of excavator productivity
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Tab. 2 Manual segmentation results of excavator action
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