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Development of a Method to Measure Droplet Size and Spray

Deposition Using Computer Vision
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Summary

A computer vision system consisted of a microscope, a CCD camera, a frame grabber and a perso-

nal computer was used to analyze spraying pattern. An algorithm was developed for the system to mea-

sure size of droplets including overlapped droplets, to count number of droplets, and to estimate spray

deposition in a certain area from the data obtained. A series of experiment was carried out to test vali-

dity of the algorithm. The experiment resulted that accuracy of the droplet size measurement, accuracy

of counting the number of droplets and the estimation of spray deposition were within an acceptable

range. It was concluded from the results that the computer vision system operated by the developed

algorithm is very useful tool to analyze spraying pattern.
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Fig. 1 Computer vision and image processing
system for the analysis of sprayed drop-

lets

Table 1 Maker and model of elements of the

computer vision system

Elements aker and Model

Computer IBM 486 DX (33MHz)
Frame Grabber | Imaging Technology Co. ; model CFG

Monitor Electrohome Co. s model ECM311

Camera Kukjae Elec. Co. 3 CCD camera
model IVC—841

Microscope Olympus Optics Co. 3 mode] SZH

Lighting Device | Olympus Optics Co. ; model LGPS
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Fig. 2 Position of 15 sections of an image frame

investigated
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Fig. 3 Variables to specify condition of droplets

in contact
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Table 2 Critical value of k to check overlapped

droplet
Diameter Diameter | Diameter .
of Larger | of Smaller |  Ratio C“}t"c‘ﬂ
Droplet(D,) |Droplet(Dz) { (Dy/D2)
8.75 1.14 1.80
750 1.33 1.72
6.25 1.60 1.64
100 5.00 2.00 156
3.75 2.67 1.40
2.50 4.00 1.29
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Table 3 Spread factors for water to determine
actual droplet diameter

Stain Diameter Actual Diameter
of Droplet(ym) Spread Factor | ¢ Droplet(um)
100 1.7 59
200 1.8 109
300 1.9 155
400 2.0 200
500 2.0 243
600 2.1 285

Ll B BE 54 24
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Table 4 Statistics for the observations of the

sample diameter at various threshold
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grey level
Threshold Grey Level

100 | 105 | 110 | 115 | 120

Mean | 4295 | 4308 | 4306 | 4309 | 4336
SD. }922 (1166 |1562 [11.36 [19.01
Cv(%) |0215| 0271 0.363] 0.264| 0.440
Accu.(%)|093 | 069 | 1.16 | 069 | 116
Prec.(%)|035 | 042 | 0.84 | 049 | 0.78
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Table 5 Statistics for the observations of the
sample diameter at various position of

an image frame

Replication
1 2 3
Mean 879 883 879
SD. 14.36 13.98 11.81
CvV(%) 1.63 1.63 1.34
Accu.(%) 4.28 3.15 428
Prec.(%) 3.49 3.02 334
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Table 6 Statistics for the observations of drop-

lets in contact at four kind conditions

k

125 | 131 | 154 | 1.72

Mean | 2500 | 2540 | 2340 | 2344

D1| CV(%) 0 | 0352 0| 0.341
Accu.(%) 0.85 | 1.06
Prec.(%) 01} 068

Mean 1268 | 1280

D2} CV(%) 0.772 0
Accu.(%) 183 | 1.83

Prec.(%) 0.95 0
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Table 7 Statistics for the observations of droplets in contact at two kind conditions

k 1.25 1.54
Droplet D1 D1 D2

Replication 1 2 3 1 2 3 1 2 3

Mean 2480 | 2490 | 2480 | 2340 | 2340 | 2340 | 1250 | 1260 | 1230
SD. 30.3 283 | 311 | 43 0 8.7 27.7 | 304 | 614

Ccv(%) 1.22 1.14 125 | 0185 | 0O 0.371 221 242 5.00
Accu.(%) 085 | 085 | 170 294 | 294 1.01
Prec.(%) 1.73 1.61 212 | 0.32 0 0.64 2.60 2.79 0.79
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Direct Measurement (mg/sq.cm)
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