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Design of green beans online screening system based on double linear CCD
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Abstract: To meet the needs of screening and rejecting defective

products in the production and processing of green beans, an au-
tomated online screening system was designed based on the ma-
chine vision technology. The combing mechanism in the hardware
device of the system arranged the green bean products on the con-
veyor belt in an orderly manner, making it a waterfall-style
single-row free-fall motion. In the process of falling, the upper
computer controlled two linear arrays of CCDs installed in high
and low positions to obtain single-sided images of each green bean
from the front and rear directions. The software system could
process the collected green bean images in real-time, extract the
proportion of black pixels of green beans and analyze the circular-
ity through algorithms, extract the color and shape features of
green beans, and encode the positions of defective green beans.
And then the detected information was sent to the lower single-
chip microcomputer in real-time, and the single-chip microcom-
puter controlled the multi-channel high-pressure air nozzle to

complete the removal action. Thereafter, the online screening and
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removal of defective green beans were realized. The experimental
results showed that the detection efficiency of the system was
high.
which could

and the detection accuracy could reach more than 98%,

effectively meet the needs of automatic and
intelligent production of green beans, showing great value of pro-
motion and application.
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Figure 1 System structure diagram
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Figure 2 Working principle of the system
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Figure 3 Overall structure diagram
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Figure 4 Sorting mechanism
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Figure 5 Image acquisition system
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Figure 6 Circuit diagram of control system
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Figure 7 Single channel culling workflow
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Figure 8 Software structure diagram Figure 10 Information coding conversion
SR A a] T, Sk ”

i \ A FULLA A B

REER *%ﬁwﬁ VOID AT et
63 570 2 ‘ WA ‘ MRS E
IR lFULL‘V\JﬁZFULL‘WZ’?SFUL4V~]?¥4FULL‘ ‘WﬁzFULL‘ ‘ KVOIDE K+l , £ 0
B4R TFBE ) 25
R, RIY
%ﬁiﬁ%A
PR L ‘V\]ﬁlvom‘Vqﬁzvom{mﬁwom‘Vqﬁ—wom‘ ‘Vqﬁivom‘ ‘WﬁKva E%g;;%ﬂﬁ%

i WHET, 537K
b FREHE SbFRER
A1l R&BIZ®TEH
Figure 11  Multi-threaded method diagram
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Figure 12 Green bean type
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Figure 13 Feature recognition flowchart
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Figure 14 The effect of green beans under the

Figure 15

RGB channel

AL BE|

RAEFIY SR TR

FORMB S T 2 U

A 15 2¥EAHHTER

Green bean single granulation flow chart

(a) RIFEHE (b) JEMH
B 16 B =1{i
Figure 16 Binary image

I FH R P E I f s
B A 7 1581
¥
A0 E e BB ) Bk
T E BRI T A
¥
TR OB TS T RIS
BERE S M,
| A=l ] | Ali]=0 ]

RS REHA <—‘

B 17 BRE AR AR A

Figure 17 Color feature detection flow chart
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Figure 18 Shape feature detection flow chart
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Figure 19 Contrast between qualified green beans and

damaged green beans
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Figure 20 Statistical graph of experimental data of qualified green beans and defective green beans
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