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This study reports an autonomous fine dust source tracking system of a water spray robot for high-rise building demolition.
The core function of this system is performing a self-controlled fine dust tracking of the endpoint of the excavator, which is
the fine dust generation point. The water spray robot has a lift with a parallelogram-shaped linkage to lift the water spray
drum to 10 m from the ground. The sensor network system is connected to the robot and the excavator to calculate the
relative position of the water spray drum and excavator endpoint using forward kinematics. RTK-GPS is attached to the
robot and the excavator to calculate the relative distance. By sensor network, forward kinematics, and RTK-GPS, the water
spray robot can autonomously track fine dust generation point and spray water to the endpoint of the excavator. The
experiment was conducted to confirm the accuracy of kinematics calculation and tracking performance of the robot. The
first experiment showed that the calculation result of forward kinematics was accurate enough to fulfill tracking operations.
The second experiment showed that the tracking accuracy was precise enough, meaning that the robot could
autonomously track fine dust generation point.
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(a) Manual water spraying in a demolition site [5]
(Adapted from Ref. 5 on the basis of webpage)

Water equipment
direction

(c) Limitation of water spraying equipment for the high-rise
building demolition [6] (Adapted from Ref. 6 on the basis of
webpage)

Fig. 1 Examples of suppressing fine dust in demolition sites
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Fig. 2 Components of the water spray robot
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Fig. 3 Parallelogram-shaped linkage of the lift
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Fig. 4 Components of water spray robot’s sensor network system
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Fig. 5 Components of excavator’s sensor network system
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Fig. 6 Coordinate system for forward kinematics of the water
spraying robot
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Fig. 7 Coordinate system for forward kinematics of the excavator

Table 2 Denavit-Hartenberg parameters of excavator
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(a) Relative distance calculation between excavator and water
spray robot using RTK-GPS
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Fig. 8 Relative distance calculation and angular goal calculation of
water spray robot
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Table 3 Experiment conditions of water spray robot

Experiment 6, I°] 6, [°] 65 1°] 6, ']
Condition 1 0 25 -25 -25
Condition 2 0 25 25 25
Condition 3 0 50 50 50
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Fig. 9 Fine dust resource tracking experiment
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Table 40 2|3}t Table 32] 6,0] 00|22 =59] y F3i

= 00]t}. Pos x&} 7= AL 53| 9t =7 9] Fl3to|w, Cal
29}z A®)S o3l ek Seo] A;olth. A A 93
7 =3te] 2719k 5 Wl ula) v e AL el -
Stk 015 F) A(®)e] SA0% B BAF 2io] o] HIS
HEHOR AN 5 Y STt

Table 5 Result of experiment of water spray robot
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