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Research and implementation of the non-destructive sorting system for full

surface information of jujube based on machine vision technology
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Abstract: Based on machine vision technology, a non-destructive sor-
ting system for full surface information of jujube is designed. The
whole machine consists of several parts, including automatic feeding
mechanism, sorting mechanism, conveying and attitude adjustment
mechanism, grading actuator, detecting and controlling part. Based
on theory of mirror reflection principle, an inspection mechanism
that can provide the full surface information to the Image processing
software is designed to capture a top image, a bottom image and two
side images of jujube at the same time, then the problem that the
previous sorting system cannot acquire a whole surface information of

the red jujube in the condition of high speed transportation is solved.
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The grading software is designed to process the acquired images in
real time, and obtains the surface information such as fruit shape,
surface quality and texture. Finally. information fusion technology is
used to sort the red jujube with the surface information. The test re-
sult shows that the sorting speed of this system is fast, and the sor-
ting accuracy is more than 90%. It can meet the production require-
ments of detecting and sorting jujube rapidly in an automated way.

Keywords: jujube; sorting system; full surface information detec-

tion; machine vision; attitude adjustment
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Figure 1
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Figure 2 Diagram of conveying and adjusting mechanism

Schematic diagram of the whole machine
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Figure 3 Schematic diagram of the upper surface

inspection mechanism
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Figure 4 Schematic diagram of the under surface

inspection mechanism
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Figure 5 Full surface image acquisition and processing

block diagram
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Table 1 Grading standard of dried jujube
E&l! A%/ mm
R >50.0
14 47.1~50.0
2 % 42.1~47.0
3 %% 36.1~42.0
4 2% 31.0~36.0

ARG WAL LS B 4 A0 530 R 50 A4S 20 8 A E
K OpenCV f/NMEEHE B E cvMinAreaRect2 15 3] 41 %
Y K AR VR AR B W b R RO A5 41 A K A% Y SR 15
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Table 2 The true value and pixel value of long diameter

of jujube
RIS KR/ mm KRR FEE/ pix
g 101 57.7 501
g% 102 50.4 443
FEgE 103 51.2 449
FEgE 104 51.4 448
g% 105 59.5 506
—%% 201 49.5 425
— %% 202 49.8 437
— %% 203 47.3 412
— 4 204 48.1 242
— %% 205 49.0 438
4 301 43.6 378
4 302 46.0 398
4 303 42.0 349
%% 304 44.1 368
%% 305 43.6 356
=% 401 42.0 349
=2 402 37.0 330
=% 403 39.2 338
= 404 37.8 332
=49 405 36.0 307
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Figure 6 Schematic diagram of concave point search
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Figure 7 The results of the boundary point search
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Table 3 Parameters statistics of jujube texture co-

occurrence matrices in 135° direction

K REhE i Xf HE R P
LSO 1 4.977 49 2,024 22 0.965 996 3.817 14
B A 2 4.876 23 2.054 86 0.998 351 3.822 28
BT A 3 4.697 08 2.244 32 0.740 773 3.847 70
B A 4 5.327 20 2.059 50 0.830 083 3.802 47
B SOMALA 5 4.507 22 1.986 26 0.686 567  3.865 17
B A 6 4.431 03 2.073 16 0.901 177 3.850 84
AR 1 6.66308  2.659 45 2,187 250  3.682 11
WL MR 2 5.957 91 2.954 56 1.808 080  3.752 54
AR 3 5.292 60  2.207 18 1.636 070  3.787 05
SR 4 5.444 23 2,770 58 1.897 540  3.810 46
SRS 6.476 37 2.832 66 1.659 200 3.699 12
BASMAE 6 6.08373  2.989 36  1.702 980  3.718 31
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Figure 8 Defect features extraction of jujube
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Table 4 Results of defect features extraction

PEEANLE  AEBEREME/ L BREEIERR/ %
0.070 80.13 85.63
0.075 84.36 88.34
0.080 90.15 91.07
0.085 93.41 94.77
0.090 94.97 95.87
0.095 96.50 96.89
0.100 97.80 98.31
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