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Real-time Three-dimensional Sensing for a Moving/Deforming Object

using High-speed Vision for Numerous-point Analysis

Yoshihiro Watanabe*

, Takashi Komuro* and Masatoshi Ishikawa*

This paper describes a real-time three-dimensional sensing system for applications based on feedback automation.

The proposed system enables to observe a moving/deforming object at high frame rate and can acquire data in real-

time. These are provided by three distinctive features, three-dimensional sensing by a single frame, high-frame-rate

imaging and high-speed image processing. We also present some results of evaluation experiments. The experimental

results show the advantages of our system compared with conventional approaches. Our system is expected to achieve

improvements in a wide range of three-dimensional-sensing applications.
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Fig.2 Three-dimensional measurement system based on high-
speed vision for numerous-point analysis
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sh: 3D Calculation (0.5[ms])

Im: Image Processing (1[ms])

Fig.6 Timing chart in system operation
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Fig.7 Experimental setup
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T&7z. CNEBEERERRET 2 IEMED L > > Ik
PTHFITENI EEZRLTEBY, BEIERRELR E~DER
PEFETELEEZLND.

—
X[mm] 50 1057100 Y [mm]

(a) Measured result

60
AOb o e S .

20 e

measured distance [mm]

80 60 40 20 0 20 40
object distance [mm)]

(b) Error evaluation

Fig.8 Measurement results for planes

fan: waving flag

(a) Picture
Fig.9 Measured flag

(b) Captured image
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o 0
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(e) 80 [ms] (f) 100 [ms}

Fig.10 Sequential measurement results of waving flag
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(a) Photograph
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Fig.11 Measured ball
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Fig.12 Time-sequential results for flying ball

(a) Photograph (b) Captured image

Fig.13 Measured hand
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Fig.14 Time-sequential results for moving hand
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