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Development of an Automatic Sweet Potato Softing System Using Image Processing

G. M. Yang

K. H. Choi

N. H. Cho J. R, Park

Grading and sorting an indeterminate form of agricultural products such as sweet potatoes and potatoes are a labor
intensive job because its shape and size are various and complicate. It costs a great deal to sort sweet potato in an
indeterminate forms. There is a great need for an automatic grader for the potatoes.

Machine vision is the promising solution for this purpose. The optical indices for qualifying weight and appearance quality such
as shape, color, defects, etc. were obtained and an on-line sorting systemn was developed. The results are summarized as follows.

Sorting system combined with an on-line inspection device was composed of 5 sections, human inspection, feeding,
illumination chamber, image processing & control, and grading & discharging. The algorithms to compute geometrical
parameters related to the external guality were developed and implemented for sorting the deformed sweet potatoes. Grading
accuracy by image processing was 96.4% and the processing capacity was 10,800 pieces per hour.

Keywords : Sweet potato, Machine vision, Grader, Sorting, Image processing
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Fig. 1 Features of sweet potato by grades.
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Fig. 2 The schematic diagram of the slide cup. -

Fig. 3 The picture of the slide cup.
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Fig. 4 The schematic of the grader.
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Fig. 5 The picture of the grader.
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Fig. 6 The constituents of the grader.

Table 1 Components of prototype and its specification.

Items

Mode

Size (LxWxH, mm)

9,663%1,006x799

Size (LXWxH, mm)

1,306%478x649

Human inspection

Gas pressure (kg) 60
Feedi Size (LxWxH, mm) 1,978%x478x649
eedin,
£ Roller size (@xW, mm) 65%25

Size (LxWxH, mm)

1,820%478x1,600

INlumination chamber

Tungsten-halogen lamp (Watt)

6 pieces, 220

CCD camera

Honeywell, DSP color camera

Size (LxWxH, mm)

4,134x1,006x799

Dischargin,
ene Load cell (kg)

CAS, BC-30L (30)

Computer

Pentium IV 3.06 GHz

Image processing/Control -
Image processing

Matrox Meteor 11

Lampes

CCD Color I
Camera

el s

Computer

Chamber
E

Video Capture Board

1
Products & AD Converter

Fig. 7 The schematic of image processing system.
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Fig. 8 Morphology feature of sweet potato.
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Fig. 10 Image processing.
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Fig. 11 Defects and color decision using image processing.
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Fig. 12 Grading distribution of sweet potato by weight.

Table 2 Datum points by description for grading sweet potato.
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Fig. 13 Grading distribution of sweet potato by length.

Cultivar Items Very big Long large Round large Long small Round small Middle/Small
Length (mm) over 121 149~190 95~148 92~154 47~94 below 46
Yeoju Diameter (mm) over 45 30~44 43~63 25~46 30~45 below 29
“Yulmi’® Length/Diameter 2.71%0.5 4.12+0.5 2.3140.5 3.83+0.5 2.12+0.5 2.72+0.5
Weight (g) over 251 83~250 60~121 30~108 42~98 below 41
Length (mm) over 135 125~210 100~ 168 120~170 65~130 below 64
Henam Diameter (mm) over 56 35~55 45~65 25~45 35~55 below 34
‘Sw Length/Diameter 2.50+0.5 4.05+0.5 2.45+0.5 3.98+0.5 2.48+0.5 2.68+0.5
Weight (g) over 281 135~280 125~235 60~150 40~125 below 39
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Table 3 Performance results of the prototype grader.
Items 1 2 3" 4" st Average
. 933 96.7 100.0 90.0 100.0
Very big (133) 0.33) (2.00) (3.00) (2.00) 96.0
933 100.0 93.3 96.7 96.7
Long large (1.33) (2.00) (1.33) (0.33) 0.33) 9.0
933 96.7 96.7 100.0 96.7
Round large (1.67) (0.00) (0.00) (1.67) (0.00) %38
. 933 96.7 96.7 100.0 100.0 '
Long middle (2.00) (0.33) (0.33) (1.33) (1.33) 97.3
. 100.0 100.0 96.7 90.0 100.0
Round middel (1.33) (133) (0.33) (3.67) (1.33) 973
. 96.7 96.7 93.3 93.3 96.7
Middel/Small (0.67) (0.67) (1.00) (1.00) 0.67) 933
96.4

Unit : %, ( ) : Standard Deviation
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