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Evaluation of Accuracy of Aeolian Velocity Measurement Using Image Analysis

A i aber . R

Young-Min Kim*, Hosahng Rhew** and Hyun-Doug Yoon***

2 Rl Slak RaAolEAIE) AT 19414 Bagnoldh Al 2ol wigko] Slatk el o5 olE
A2 FAS AR WAOLE QT AL toR F FREgom, siek T8 Rl 1980d
I Bugold $4% €Y GAA NFAT S A Bognod TAE N8 B w04 1S o
Ago] e Al Slal ANHT. WA e Fejrel vl AAE B WAL EAVVE ANEelT A
Foll 853 Yok, SN oleld MAF FAI X37) W2 2R el Aok Arks el ek e A
o7} vk A& Avte] Asly % o] Yk AS eleldik. et J1E EA1e B9 BAW wejel o
2R NS e, WA oSSt el it HRA BAS ofsith. meb R el o)X #4 7]

e olgslo] Ak ol gss 5 T rlshal Aol &8 ¢ 3l Wk AR
SAB0] : HA} ofF, ofuH] A, A=

Abstract : Study on Aeolian transport began in 1941 when Bagnold first conducted a study on aeolian transport in
desert conditions. Aeolian transport study was mainly conducted on deserts, and the field of coastal engineering
began with the application of Bagnold’s equation to the coast after 1980. However, many studies have shown that
using the Bagnold equation on the coast overestimates the amount of aeolian transport. Currently, aeolian trap
using various sensors ranging from simple forms have been developed and are being used in study. However,
these aeolian traps have the disadvantage that there is a large difference in performance for each trap. In addition,
in the case of existing traps, analysis is performed only on the amount of sand collected, and quantitative analysis
of sand transport velocity or concentration is difficult. Therefore, in this study, we use image analysis techniques
to evaluate the accuracy of aeolian transport velocity measurement and suggest a method that can be used in the
study.

Keywords : aeolian transport, image analysis, settling velocity
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(Barchyn and Hugenholtz, 2010; Davidson-Arnott and
Bauer, 2009).
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oJu|R|E o] &gt £=AI= PTV(Particle Tracking Velocimetry),
PIV(Particle Image Velocimetry), LSPIV(Large Scale Particle
Image Velocimetry) 5-©| $1th. PIVY LSPIVS] 49 117
g 7 SR FAE GAb o] SE S5k A
o7 ey A ZHke] = 7=Mo|th(Patalano et al.,
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Fig. 1. Particle tracking schematic diagram of PTV technique.
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Fig. 2. PTV particle tracking process using cross-correlation method.
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Fig. 3. Force acting on a settling object.
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Fig. 4. Results of settling velocity experiment using sand (left : sand particle tracking process of PTV, right : probability distribution of sand

settling velocity).
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Fig. 5. Glass bead used to analyze the accuracy of PTV settling
velocity measurements (diameter : 0.4~0.6 mm, p=2.5g/
3
cm’).
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Fig. 6. Schematic diagram of a settling velocity experiment to ana-
lyze the measurement accuracy of PTV.
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Table 1. PTV settling velocity results for each case. () refers to the increase rate compared to the theoretical settling velocity.

Case 1 Case 2 Case 3 Total Mean
Max (m/s) 4.81 548 522 5.17
Min (m/s) 0.81 0.81 0.67 0.76
Median (m/s) 291 2.99 3.10 3.00
Mean (m/s) 2.98 (12.45%) 3.12 (17.74%) 3.01 (13.58%) 3.04 (14.72%)
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