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Design, Fabrication and Evaluation of a Flower Grading Machine,
Equiped with a Cultivar Classification System; Software

Alireza Soleimanipatir, Gholam Reza Chegini, Jafar Massah, Payam Zarafshan,

Mahdi Nasouri-Gazani
Department ofyAgrotechnology, College of Aburaihan, University of Tehran, Pakdasht, Iran

ABSTRACT

In this papern deS|gn and performance evaluation of algorithms for a flower grading machine was
described. The sottware part of the machine was used image processing and machine learning techniques to
classify the cllfivars and assign a qualitative grade to each processing flower. This part consists of two
algorithmsyfor calculating the geometrical features of flowers, three algorithms for recognizing the cultivars,
as well asjan algorithm for controlling the hardware of machine. A database containing 300 images of 15
cultivars of Anthurium flowers was prepared. The results of the experiments for the cultivar recognition
systems were evaluated based on recognition accuracy and computation time. The results showed that in all
three recognition algorithms at the optimal conditions had the recognition accuracy of more than 98%. The
computation time at the best recognition accuracy condition varied from 86 to 913 ms in different
algorithms. Moreover, the geometrical features of flowers were calculated with the relative error less than
3.5%, at any undefined angles of rotation which the flowers are placed under the camera.

Keywords: Anthurium flower, Computer vision, Grading, Image processing, Machine learning.
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Table 1. Calculated and measured values of geometrical features.
ewiid sdastin ool (5 S0 31l g oo dmwlxoe polio ) Jous

Cultivar  Rotation Calculated Measured Calculated Relative Measured Calculated Relative Surface Perimeter

angle angle length length error width width error Area (cm)

(deg) (deg) (cm) (cm) (%) (cm) (cm) (%) (cm?)
Fire 0 -- 14.6 14.62 0.14 12.6 12.64 0.32 144.66 45.86
30 30.1 14.6 1457 0.21 12.6 12.68 0.63 145.15 45.99
60 58.6 14.6 14.39 1.44 12.6 12.73 1.03 145.83 45574
90 914 14.6 14.5 0.68 12.6 12.74 1.11 146.42 45,76
120 121.3 14.6 14.45 1.03 12.6 12.89 2.3 146.85 3 45,53
150 152.7 14.6 14.76 1.1 12.6 12.78 1.43 14745 46.02
180 180.8 14.6 14.71 0.75 12.6 12.75 1.19 148.09 46.21
270 271.4 14.6 14.74 0.96 12.6 12.83 1.83 \\148.16 46.14

N
Fantasia 0 - 13.4 13.41 0.07 11.2 11.26 0.54 111.41 40.67
30 30.7 13.4 13.53 0.97 11.2 11.35 1:34 112.01 41.13
60 58.9 134 13.35 0.37 11.2 11.28 0.71 112.06 40.67
90 89.1 134 13.43 0.22 11.2 11.28 0.71 111.35 40.64
120 119.5 13.4 13.34 0.45 11.2 11.34\\ 1.25 111.88 41.10
150 148.5 13.4 13.36 0.30 11.2 11.2? 0.63 112.03 40.72
180 178.2 13.4 13.27 0.97 11.2 11.24 0.36 111.33 40.62
270 270.2 13.4 13.44 0.30 11.2 11.29 0.80 111.41 40.83
N

Sante 0 - 13.3 13.27 0.23 112 > 11.11 0.09 112.92 41.18
Royal 30 27.8 13.3 13.01 2.18 111 11.19 0.81 113.27 40.37
60 60.3 13.3 12.99 2.33 11.1 11.12 0.18 113.41 40.55
90 90.1 13.3 13.17 098 e 11.1 11.08 0.18 113.01 39.98
120 121.2 13.3 13.04 1.95\ 11.1 11.17 0.63 113.40 40.37
150 151.3 13.3 12.99 %33 11.1 11.14 0.36 113.30 40.32
180 180.7 13.3 12.89 43.08 11.1 11.07 0.27 113.09 40.16
270 268.5 13.3 12.83 3.53 11.1 11.13 0.27 112.83 39.61
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