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On-Line Sorting of Cut Roses by Color Image Processing

H & &> T B
234
Y. H. Bae H. M. Koo

ABSTRACT

A prototype cut-flower sorter was developed and tested for its performance with five varieties of roses. Support
plates driven by a chain mechanism transported the roses into an image inspection chamber. Color image processing
algorithms were developed to evaluate the length, thickness, and straightness of stem and color, height, and maturity
of bud.

The average absolute errors of the system for the measurements of stem length, stem thickness, and height of
bud were 19.7 mm, 0.5 mm, and 3.8 mm, respectively. The results of classification by the sorter were compared
with those of a human inspector for straightness of stem and maturity of bud. The classification error for the
straightness of stem was 8.6%, when both direct image and reflected image by a mimor were analyzed. The accu-
racy in classifying the maturity of bud varied among the varieties, the smallest for ‘Noblesse’ (1.5%) and the
largest for ‘Rote Rose’ (13.5%). The time required to process a rose averaged 2.06 seconds, equivalent to the ca-
pacity of 1,600 roses per hour.

Z2 goj(Key Words): 3u](Rose), %47 2](Image processing), ‘-3 (Grading), A1'H(Sorting), & 1e|F
(Algorithm)
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Fig. 1 Schematics of the rose inspection

system.
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Fig. 2 Flowchart of the algorithm for on-line
sorting cut roses.
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Fig. 3 lllustration of the angles utilized in
evaluating the straightness of stem.

A : area
of shade

receptacle

Fig. 4 lllustration of height (h) and area (A)
utilized in evaluating maturity of rose
bud.
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Table 1 The A/h? values utilized to determine the maturity of rose buds

Sandra Kardinal Red Velvet Rote Rose Noblesse
Maturity
Over  Under Over  Under Over  Under Over Under Over  Under
Immature 0.00 — 0.30 0.00 — 0.26 0.00 — 0.24 0.00 — 0.24 0.00 — 0.28
Mature 0.30 — 0.66 0.26 — 0.60 024 — 05 024 — 0.56 028 — 0.57
Over ripen 0.66 — 0.60 — 0.50 - 0.56 — 057 ~

]
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Table 2 Mean and standard deviation of the
length, stem thickness and bud height

e BT gAY B3 QAR B9 S
o Fholg, 2, 2d @ v F3ol det] 42
85.2~942%(F & 91.7%), 75.0~96.0%(8 i+ 90.6%),
84.6~100%(3 & 92.9%), 71.4~80.0%(F & 86.5%)

absolute errors for the measurements of stem

Length of stem Thickness of stem Height of bud
Mean (mm) 19.7 0.5 38
Std. dev. (mm) 16.9 04 1.7
Table 3 Mean chromaticity coordinates of the rose buds
Variety r g b
Sandra 0.5461 (0.0232) 0.1933 (0.0216) 0.2606 (0.0065)
Kardinal 0.5804 (0.0254) 0.1761 (0.0239) 0.2435 (0.0082)
Red Velvet 0.5797 (0.0236) 0.1766 (0.0174) 0.2437 (0.0093)
Rote Rose 0.5394 (0.0411) 0.1982 (0.0319) 0.2625 (0.0112)
Noblesse 0.4137 (0.0111) 0.2928 (0.0095) 0.2934 (0.0056)

* Numbers inside parentheses indicate standard deviations.

Table 4 Results of grading straightness of stem by using both direct and mirror images

Assigned class
True class
Straight Crooked Total Error (%)
Straight 27 30 10.0
Crooked 3 40 1.5

Total error : 8.6%
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Table 5 Results of classifying the maturity of rose buds

Variety : Sandra

Assigned maturity class

Total Error (%)
True class Immature Mature Over ripen
Immature 49 3 52 58
Mature 48 2 50 4.0
Over ripen 8 46 54 14.8
Total error : 8.3%
Variety : Kardinal Assigned maturity class
Total Error (%)
True class Immature Mature Over ripen
Immature 9 3 12 25.8
Mature 73 7 80 88
Over ripen 1 24 25 44
Total error : 9.4%
Variety : Red Velvet Assigned maturity class
Total Ermror (%)
True class Immature Mature Over ripen '
Immature 11 2 13 154
Mature 41 41 0.0
Over ripen 4 26 30 133
Total error : 7.1%
Variety : Rote Rose Assigned maturity class
Total Emor (%)
True class Immature Mature Over ripen
Immature 20 5 25 200
Mature 51 51 0.0
Over ripen 10 25 35 28.6
Total error : 13.5%
Variety : Noblesse Assigned maturity class
Total Error (%)
True class Immature Mature Over ripen
Immature 13 1 14 7.1
Mature 32 32 0.0
Over ripen 20 20 0.0

Total error : 1.5%
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