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ABSTRACT

Deep learning technology among artificial intelligence technologies has shown good results in image
recognition field. In this paper, we use a learning model that is based on a Tensorflow based model
that utilizes this deep learning technique and that has been repaired by Inception-v3 model. Based on
the characteristics of the fruit, we construct a fruit classification system that classifies into four
categories : Healthy apple, Damaged apple, Diseased apple and Discolored apple. To do this, we
designed a learning model in which the number of learning iterations was 500 times based on 1,280
apple image data of four kinds and conducted a model evaluation experiment based on the fruit image
data taken by the user. Experiments were based on images taken in three directions for accurate model
evaluation. Experimental results show that the accuracy of the learning model is more than 90%.
However, since fruit showed different classification results according to direction, it suggested the
necessity of classification algorithm according to image direction in the future. If such a deep learning
based fruit classification system is applied to farmers, fruit quality classifiers due to farm labor shortage
are essential, and it will be possible to construct a fruit quality screening system with high accuracy
and low cost.
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Figure 1. Flow chart of fruit classification system
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Table 1. System Environment

C CPU : Intel Core™ i7-4790 @
omputer 3.60GHz

Specifications RAM - 1 6.0GB

(H/W) VGA : NVIDIA GeForce GTX 970
Programs/Tools | - ?élr?;:(;)rr;]dswPrompt for window
Used - Jupyter notebook

Programming - JAVA

Languages - Python
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Table 2. Representative images by class
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apple Jjpeg
Discolored ;jpg
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Table 3. Fruit image data set

HE | rotation =

A2 | o | omA | s

Healthy 40 280 320
apple

Damaged 40 280 320
apple

Diseased

apple 40 280 320

Discolored 40 280 320
apple
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Table 4. Experimental results on Healthy apple test data
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;;‘pley 91% 93.3%

L 91%

(& £+ Healthy apple?] Test datas] tfa+ A
g Aoty I7HA W BTN 0% odY =
< A5 E Hole Z74E UEY.

T} <& 5>+ Damaged apple®] Test datacl o
gAY Aot of A3 Ay A HA ol

AE AYsta yeA onA] wojHe W& AR
#s A E45A ¢ FEE Healthy apple
2 BEFE7] gEelt

]

¥ 5. Damaged apple®] Test datasl tig+ 4% Az
Table 5. Experimental results on Damaged apple test data

Test data ojm %] Accuracy
91%
Damaged 17%
apple
10%

o5 <& 672 Diseased apple®] Test datael tf
gAY Adoltt. o] AFY ARe I AR
A E A HA oW AE A Ystal UH A o]

1
WA dolEs wad e Asge Barh ¥
2 A g RS AZY ARE BRH A
2olt}



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 13, No. 5, pp. 589-595, October 2018

# 6. Diseased apple®] Test datacll that A& Az}
Table 6. Experimental results on Diseased apple test data
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Table 7. Experimental results on Discolored apple test data
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