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Table 1. Setting values of tested parameters

AR T WERSIR o W e L B PRI T st
(kg/em’) (L/min) (cm) (kam/hr)

2 0.64 50 321

5 091 80 6.54

8 1.18 110 9.82
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Fig. 2. The gray level histogam of the two separated groups.
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Fig. 3. The digital image of the 10x10 binary values.
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Fig. 4. The result of the first scanning image for Fig. 3.
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Fig. 5. The image of the spray depositoin taken by the scanner.
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Fig. 7. The spray deposition under the condition of 2 kg/em’ pressure and 9.82km/h
forward speed at spray height of (a)50cm (b)80cm (c)110cm.
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Fig. 8. The spray deposition under the condition of kg/em’ pressure and 3.27km/h
forward speed at spray height of (a)50cm(b)80cm(c)1 10cm.
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» BEEEESRNEARSE

HADRAT R BHAR EN BRI GRS - BRTEEESLC=

ARHEAMTER2ZFER -

2. MBABRAFRITHE SRR

_ Y v
DAL PLIAR R XA )
AR S T R
o 3 .r e L ]

. . - _'. ‘. -' dhe b
X v oe "!‘- v ""“‘-‘-

Lreleats i i B
S e L PR

- 5..-'.:*‘:3{," '..?: ¥

<*‘£’§
:
o (Pl

-o-"‘...'

. |
' -

S nes

L ]

- Wudd

Table 2. The results of the spray deposition coverage on water sensitive paper

Pa
P
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X100% 20

TRBAIR TR T YT EEES
(kg/em®) (em) ( km/hr ) (%)
2 50 3.27 42.91
2 80 3.27 26.33
2 110 3.27 20.91
5 50 3.27 60.37
5 80 3.27 42,22
5 110 327 36.56
8 50 z 3.27 73.77
8 80 3.27 49.02
8 110 3.27 43.24
2 50 6.54 20.29
2 80 6.54 1245
2 110 6.54 9.82
5 50 6.54 38.40
5 80 6.54 23.36
5 110 6.54 12.10
8 50 6.54 51.23
8 80 6.54 28.53
8 110 6.54 14.47
2 50 9.82 19.48
2 80 9.82 16.13
2 110 9.82 12.80
5 50 9.82 29.04
5 80 9.82 19.27
5 110 9.82 13.32
8 50 9.82 44.75
8 80 9.82 27.33
8 110 9.82 22.93




104 RIS Mg 4 1999

T T BB EZE R S5 B E » A Statgraphics(STSC » Inc. )it M BEAETT95 % (5
FE7K #E 2 2 (K88 77 73 F (multifactor analysis of variance) * HAHTERFINES - HE3AEREH =
EBANT - HFFIETEE ] (spraying pressure * SP) ~ WEHEER F #4775 FF (spraying height » SH)E H1E#)>
T (travel speed * TS) » LIR={EAZEIEM » TEMEH T EREEEY - B11E @ 13881 = (EHEE
FERRFHERS % (SHHEME PSRN RESEE 2 THEHE - B11% > E£/Duncan % EHES T
(multiple range analysis) F] %1 - BTG /) 2 EHMA KB IEHTEEEE - BB J2ke/cn® -
Skg/cn® Ed8ke/enm] 73 BIF AR BEAH - M - (81208 BE e TE A 2 e S TS TR S A T
BRAES » TARBRAT 2 =K HETR R B Rk (BRI 2 B4 - SR - B 3R RBE AT e 2 181 - R
BEARANE Z 1K » Zh % SEHE 507 AT AT B 3,27 kn/he B 53— BEAT 3380 5.6, 54k /hr B29. 82 kn
Pty RETBONE] 5 U A PR AR S - T BT S K06, 54 ko e R R U R T A S T R P B
WA RS2 28 -

|3, MBUUHE EL LB 285 AT

Table 3. The variance analysis of the spray coverage based on spraying conditions

Source of Sum of Degree of . Significant
: Mean square F-ratio
variance quares freedom level
Main effects
SP 1687.9781 2 843.9891 137.956 0.0000
SH 2202.9396 2 1101.4698 180.043 0.0000
TS 2605.3534 2 1302.6767 212.932 0.0000
Interaction
SPXSH 227.26864 4 56.817159 9.287 0.0042
SPXTS 134.94157 4 33.735393 5.514 0.0197
SHXTS 129.34575 4 32.336437 5.286 0.0222
Residual 48.942385 8 6.1177981

Total 7036.7694
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Fig. 11. 95% confidence intervals for factor means plot of spray
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Fig. 13. 95% confidence intervals for factor means plot of
deposition for various spraying pressures.
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Fig. 14. Interactions for spraying pressures by spraying
heighte for the percentage of spray deposition.
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Using Image Processing Technique to

Measure Spray Coverage'

Hsiang-Wen Chiu’, Fang-Fan Lee’ and Lien-Sheng Liang’

Summary

This study used an image processing method to analyze spray depositions on water-sensitive paper. A
scanner was used to transfer the image deposited on water-sensitive paper in this study. To measure the
efficiency of the spray machine, water-sensitive paper analysis is the simplest method. This study used water
sensitive paper to collect the spray depositions and a scanner to digitize the spray depositions into image
information. Image processing technologies were then applied to analyze the depositions, and thresholding
was used to segment the object from the background. Labeling scheme was used to count the number of
droplets. Using image processing we can determine droplet size distribution, coverage density, and the
percentage of the coverage. The results of this study revealed the feasibility in using image processing
algorithms to extract deposit features and measure the target area covered by the deposits. The percent area
covered as measured by image analysis decreased as spray height or spray speed increased or hydraulic
pressure decreased. The advantages of image processing techniques applied to analyze spray deposition are
increasing the speed of analysis and reducing the labor involved. In addition, image processing methods can
describe the spray deposition and quantify feature terms.

Key words : Image processing, Spray coverage.
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