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Optimized Method of Improved Characteristics Judgment and
Separation Counting for Adhesive Droplets
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Abstract.; Droplet adhesion on target is a common practice in pesticide spray. In order to accurately
measure the droplet size and evaluate the distribution, adhesive droplets need to be identified and
segmented by image processing. An improved method for judging the droplet adhesion and extracting the
features based on droplet shape factor and area threshold of droplets was proposed in this paper. The
adhesive droplets were counted by using ultimate erosion and iterative opening operation and segmented
by using the watershed algorithm marked with the iterator open operation. The connection areas of the
segmented droplets were marked and the shape was rounded. Experimental results showed that the
method can effectively extract the characteristics of the adhesion droplets. The accuracy rate of judgment
is 100% for weak adhesion and up to 97. 2% for strong adhesion. The droplet size obtained by this image
process is very close to that measured by laser particle size analyzer. Comparing with Deposit Scan
software, this method may improve the size measurement accuracy about 7.67% . Based on the same
sample, the comparative analysis showed that the proposed method may obtain the droplet numbers in a
much faster speed than the artificial counting and achieved an accuracy of more than 97.06% . The
research result also showed that compared with the laser particle size method, the image measurement
method was more simple, effective, and suitable for measurement and statistics of the droplet parameters
in the field spray experiment.
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Fig.2 Flow chart of the system

SPL  A SC 2  H B 2
TEC AR IR 7 BB 1 1 T 0 T
AR F R D AR K E R
TE AR5 2 T HO R B AR
5, =2l
E
Roh D G A DR 0 T LR
B W S I 12 (1

JEARI T B 0 < S, <1, 2 [ B Ik
KGRI 1, %% HR T AR I
1 O T A e A I T BRSO
A T EL A I TR AR TR A 2
o ST 5 b 1 W S K i
SV 5 8 A S I X 5 077
7 SR AR 1 W 2T 6 K 5 SR HO AR PR, T
DLt 5 R X B TR L 1 X
G B S,

2.2 EFROWE TR R A0S A 0 2

7 5%

BRI th i T A AR B AL 1Tk
R AE , 2 9 0 1L/ 5 T Mt 2 7 1, B
S o A R R R 4
TE i e R TR L AT W 5048 4 —
S AR TR S L, 5 B A o
BT GBI, 25 5 Bk BRI D, fF B
B B A B 5 K B - S, > S, FL D), <
Do (D, J %W B B, Tk A% 0 45 %
TR TR WOl IR 5 1 A 4R
G LS B

(1)

(1) B 5 Xt 5 fe AR 00 47 T4 22, AR — (A
1% TR B 7E B 4G B b B Lk B 3 e ok KGO b
0.5 cm x0.5 em HYZH B, [RIFE AT WAL B2 55, 15
FIN ARG 2 A0 55 R IT A A S5 T I T RS R A

(2) M4 AR 7% 4k 55 1% UG 55 1% /N AR %
T B, SR AT 35 3 UAS [8] 8 ACEO DL 2 i AR
(75 15, 58 U A 55 T 5 R TR AR B D, B9 5E o

(3) SR )5 & X — > H Ax X 8, AR 48 T2 AR I+
BAEL S, JE A7 R 2 B Wy, [8) i) &5 & i T AR B (E
D, 0y 25 T Al i ) B AR 41

(4) 71770 RS 3% J00 320 47 KG 3% 55 0 £ e, 5 U] 42
BUF —A~ H AR X8, B2 AT H br W 58 e
2.3 AER2HER THIZEZHFERK

HRAE 2 Fh oK % 25 T B ARG ME R 16 BODN IR
F—110-01 B K& F - 110 — 03 Y[ 2 g 7K )
YREMG AT FFAE SR B, X EL I 3b R 3f Al s 1
P, /NI BRI RS 7 S5 T AR D (B S R i
JIT o5 R 250 0 E A EE AR R R . O, R
N T OEORY 7 55 0 2, b B ORG % 55 TR E i R IR
BB AN T 85 B2, B 1 s 4 BB 25, R e, R i AR
V(L4 B ) B IO 35, 4 SR B O ME . P aX — 5K
T =BT N 5 B W A B V- RT3 1 B o W 17 LG
HLZ5 S n i 3e FIIEl 3g TR .
2.4 HEZHSMERINNERERR

BB/ 0 R U 1 55 T R 3 RS 45 25 R, 40
S0 ) P TR R BBy 3ok AR ke 140 DR i 1 4 B 3k %
R 3% 55 1 EAT BRI, 0 AT N A IE 13 31 2 Fpoy ik
HERR FE S A B L an 1l 4 Fos o

3 Ao 6T B 43 A AT R B S R T S RO i 55 1%
(49 19 2l 0 B FRRAE S B, b 18] 4 AT s e ) TR v A
Fe T B 2 0 W v R 3 0y, 59 KGO ME T R 100%
SR I B3R 97. 2% LA b o /NI P 55 RS R B
SSRGS BIRS 1 55 T AR AE SRORG I, KU S PRy
HEWBHK Z o 1 Rt Bk B IR 25 1) 2
PRI 2 A ol i K 32 55 T TR AR X 800N o

3 WEEWA ML

3.1 EFRERE A RERZHEZ BN 5t

AT 2.2 35 v bt ) W 532 0 e i 55 3 PR 5
TR, R PR bk ™ 4 B R 11 B R i
T VLB R AT T b T 3 D LR PR 55 5 B
JE& ol 5 % BAAS 25 3R R AT DR 10 910 SOZ U U
BN G A K, AR SRR — R ik, £ RGBT B AR bR
IR R, EE EARD IR, BREMoE S . &R
B i A B8 T IR, BEAT X AR T 58 TR, T o
BT BOS REANE S B o i T BRI ik 2 = 20 H



B S AR G B3 i VLGOS 3 A Wt ) W e o B O IR LA 223

7 5
o e
e . 3,
*  %ee e
. 13
-~ g
B
.o Ld LN
o
.
e > '
L] . o
. ’l
-
.
S . -
. .
- N
- - P
.
; . * o
R 4
» . ot -

(o) BIG R, /i &

(b) PEPE —MEILREIR /B

) REE, KR () KT, AR
B3 /N5 RO R T 55 T YRR AR B B
Fig.3 Feature extraction of droplets with small and big flow
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