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RGB-Depth Camera for Dynamic Measurement of Liquid Sloshing
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Abstract

In this paper, a low—cost dynamic measurement system using the RGB-depth camera, Microsoft Kinect® v2, is proposed for
measuring time-varying free surface motion of liquid dampers used in building vibration mitigation. Various experimental studies are
conducted consecutively: performance evaluation and validation of the Kinect® v2, real-time monitoring using the Kinect® v2
SDK(software development kits), point cloud acquisition of liquid free surface in the 3D space, comparison with the existing video
sensing technology. Utilizing the proposed Kinect® v2-based measurement system in this study, dynamic behavior of liquid in a
laboratory-scaled small tank under a wide frequency range of input excitation is experimentally analyzed.
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2. RGB-D Kinect sensor
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RGB Camera

Depth Sensor
(IR Camera + IR Emitter)

Fig. 1 Kinect v2 configuration

Table 1 Kinect v2 information

Resolution Field of View |Frame Rate
(Pixel) ) (Hz)
Color 1920x1080 84.1°x53.8° 30
Depth 512x424 70.6°x60° 30
Infrared 512x424 70.6°x60° 30
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Fig. 2 Checkerboard experiment

Table 2 Kinect parameter

RGB Camrea IR Camera

Intrinsic bi 1056.54 356.57
parameter kx, 957.21 253.66

kyo 538.46 210.12

1 0.0003 0.0041
Extrinsic R=|—0.0004 1 0.011 |,
parameter —0.0041 —0.011 1
T=[51.2174, — 1.0207, 1.3301]
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Fig. 4 Top view of experimental container
(single measurement point)
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