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ABSTRACT: The purpose of this study is to present the most appropriate hardware and software configurations to produce a
practical SIV (surface image velocimeter). To make a practical SIV, we constructed the system with a CCTV, a water stage
gauge, and an analysis software installed on an Android board. The camera captures continuously images for 30 seconds with
2 minute intervals. And the 11-parameter projection method was used in the software that analyzes the captured images to
reconstruct the exact measurement points according to the changing water stage. In addition, a spatio-temporal image
construction method was developed so that the directions of the images could be arranged in the main flow direction at each
measurement point. The surface image velocimeter composed of the proposed method was produced and installed at the
Insu Stream, Seoul for a test site. And a result of measurement during a heavy rainfall event showed that the proposed system
can measure flow discharge in proper, rapid and continuous manner.

KEYWORDS: SIV (surface image velocimeter), Main flow direction, Spatio-temporal image, CCTV, 11-parameter projection method
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Fig. 1. Coordinates transform between physical coordinates
and image coordinates (Fujita et al. 1998).
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emeasurement points

(b) High water stage

Fig. 2. Variation of measurement points in the image
according to the change in water.
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Fig. 3. Measurement points and main flow direction (Lee
2023).
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(b) Rotating and cutting an image line

Fig. 4. Making an STI from an STV with image rotation (Lee 2023).
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(a) Flow direction

(b) Direction of maximum power spectrum

Fig. 5. Direction of maximum power spectrum (Yu and Liu 2021).
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(b) Installed equipments

Fig 6. Field test site (the Insu Stream, Seoul).
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(d) 6:00 PM

(e) 7:00 PM

(f) 8:00 PM

Fig. 7. The state of flows in the Insu Stream, Seoul on Aug. 9, 2022.
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Fig 8. Runoff hydrograph of the Insu Stream, Seoul on
Aug. 9, 2022.
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