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Mango position detection volume and quality prediction
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Abstract: At present, most mangoes still need to be sorted and graded through manual identification of volume and quality, resulting in

low efficiency and lack of data management. Machine vision is an effective means to improve the efficiency of mango grading, but

traditional industrial cameras can only obtain two-dimensional projections. In response to this situation, this paper uses a 3D structured

light system to obtain mango shape descriptors combined with three-dimensional depth information. Then 80 correction sets are used as

samples, and the fisher judgment method is used for pose detection, and the non-linear support vector machine establishes the volume

and mass prediction models in the “flat” and “upright” poses. Error analysis is performed on the prediction set. The results show that

after adding depth information, the accuracy of pose detection can be increased to 100% , and the average error of volume quality can be

reduced to less than 5%.
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Fig. 1 Schematic diagram of 3D structured light

mango detection system
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Fig.2 3D information of mango surface
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(a) Mango lying position
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Fig.3 Two position of mango
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Fig.4 Binary image with mango background removed
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Fig.5 Contour coordinate transformation
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Fig. 6 Sketch of length and width of external rectangle
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Fig. 7 Principal component and contribution rate
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Fig. 8 Distinguish of upright mango

SEI B 1A LA ) R R E R R 5 3R 80%
F190% ,~F- 34 HE R0 85%, Fh i iy — N 15 KRR 5
&9 Jif 7R , 33X T A A PR R 7 A 100 22 (A AR A SE AL A NE A
b A v SR A R T B e O G AR AN e i e A
AR S AR b 22 B 5 R e AR iR

(a) BRI

(a) Upright overhead picture

(b) FERAL LA
(b) Lying overhead picture

BlO BRHRE il 07 25

Fig.9 Position of misguide sample

DRI, A A o AT SR AN R T Y = 4 A B
TR FHAR B4 2 2 Th e ﬁaﬁmﬁ{ﬁ'ﬁLiﬂlﬂ%’*ﬁEﬁt
SEAMEHIE A T8 0 L (B4R R W65 A R IE S 40 B X
ST 20 AMMRFAESET R AT, B 5 STERE AN A 10
FR, SAINA 3D {5 B 38005 b & B, B4~ 3268
G TR R A 0, LR B A 3 A0 R A K
I 90% (17 2%, HAESE 1 A E R, g i 8, e
SR AN (K R IE R B T 12%, i 5
TR LLIE 4 T 55% , % R SRR LB RS fE R T B



5 2 3

JET 3D SEHGRTE RIS R AR i T © 53 -

PRI, 4 2 B 58 R B B 22 57, X 5 b 3R 2 R R AL
22 AN, 31X LLER 3D {5 B R 2 A v

EHEAE R ENEM,
100
80 | [ sk
—e— Rt TTERE

£ 60
X
R
i 40 |

20 |

0 1 1 1 T —T1—
1 2 3 4 5 6
P4

E 10 A 3D 15 BJG £S5 TR

Fig. 10  Principal component and contribution rate
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Fig. 13 Volume prediction model comparison of upright mango
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Fig. 14 Volume prediction model comparison of lying mango
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Fig. 15 Volume predict error of upright mango
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