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[Abstract]

The goal of this study is to propose an efficient model for recognizing and classifying tree images to

measure the accuracy that can be applied to smart devices during class. From the 2009 revised textbook

to the 2015 revised textbook, the learning objective to the fourth-grade science textbook of elementary schools

was added to the plant recognition utilizing smart devices. In this study, we compared the recognition rates

of trees before and after retraining using a pre-trained inception V3 model, which is the support of the Google

Inception V3. In terms of tree recognition, it can distinguish several features, including shapes, bark, leaves,

flowers, and fruits that may lead to the recognition rate. Furthermore, if all the leaves of trees may fall during

winter, it may challenge to identify the type of tree, as only the bark of the tree will remain some leaves.

Therefore, the effective tree classification model is presented through the combination of the images by tree

type and the method of combining the model for the accuracy of each tree type. I hope that this model

will apply to smart devices used in educational settings.

» Key words: Machine Learning, Deep Learning, Convolutional Neural Network, CNN, Inception V3,

Smart Device Education
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Study of existing image recognition model
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Table 1. Comparison of Image Recognition Accuracy
of Similar Applications According to Feature

Picture Naver
i ThisAl PR Smart Lens
Shape of 62.5% 50% 62.5%
tree
Bark 37.5% 0% 0%
Leaf 75% 75% 25%
Flower 75% 75% 25%
Fruit 50% 62.5% 62.5%

1.2 Convolutional Neural Network(CNN) and
Inception V3 Model
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Fig. 1. Structural example applying bark image to convolutional neural network (CNN) Inception V3 model
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III. The Proposed Scheme

1. Analysis of tree data of elementary, middle
and high school textbooks
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2. Collect training data set
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Table 2. Analysis of Tree species in Elementary, Middle and High School Textbooks

School Revision Year Textbook Tree species
2015 revision Grade 1-2 Integrated Textbook
Elementary . _ . 24 Kinds of trees
School 2015 revision Grade 3-4 Science Textbook (The final 22 Kinds of trees)
2009 revision Grade 5-6 Science Textbook
_ 2015 revision Science 1 12 Kinds of trees
Middle School (The final 11 Kinds of trees)
2009 revision Science 3
high school 2015 revision Biology 1 9 Kinds of trees
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Table 3. Tree species in tree dataset (34 species in total)

Adansonia,

25 Kinds of trees in textbooks

Apple tree, Bamboo,
Cherry tree, Chestnut tree, EIm tree, Ginkgo tree, Grapevine, Juniper
tree, Mangrove, Maple tree, Mesquite tree, Mulberry tree, Nutpine, Oak
tree, Orange tree, Pear tree, Persimmon tree, Pine tree, Spindle tree,
Willow tree, Zelkova tree

Banana tree, Birch tree, Camellia,

9 Additional tree Kinds Azalea,

Chionanthusretusus,
Metasequoia, Platanus, Poplar, Royalazalea

Cornus Officinalis, Forsythia, Magnolia,
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Table 4. Data set example image(Type of feature)

Shape
of tree

Bark

Leaf

Flower

Fruit
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Table 5. Number of images in the tree dataset by feature

Feature Number of Images
Shape of tree 775
Bark 1,025
Leaf 761
Flower 976
Fruit 714
Total 4,251

3. Recognition performance of improvement

technique by combining accuracy of each tree part
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4. Experimental system environment and
Retraining the Inception V3 Model

A A AE 349 PC Intel(R) Core(TM) i3-7100U
CPUE A}25199 a1 Microsoft Windows 10 Home x649F
T2 Tensorflow 1.12.0, XM V3E AL8sIG 0T, o
0j+= Python 3.6.8, & AA 2% Anaconda3, =37j
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Table 6. List of images used for re-training

sleioe Flow
Tree Name of Bark Leaf Fruit
tree er
adansonia 26 16 20 26 23
apple tree 21 22 22 25 14
azalea 33 13 21 73 21
bamboo 21 21 24 26 20
banana tree 21 23 21 23 21
birch tree 25 20 22 22 23
camellia 23 23 20 22 21
cherry tree 42 88 35 47 23
chestnut tree 21 25 24 23 20
chionanthusre 23 20 21 23 23
tusus
cornus 22 21 20 35 22
officinalis
elm tree 20 21 21 27 24
forsythia 28 23 21 64 29
ginkgo tree 22 24 45 23 25
grapevine 21 20 20 22 25
juniper tree 21 22 22 25 20
magnolia 22 168 21 75 23
mangrove 22 20 20 21 5
maple tree 20 28 26 22 25
mesquite tree 23 6 11 10 13
metasequoia 21 15 21 15 21
mulberry tree 21 21 20 32 21
nutpine 21 25 21 23 24
oak tree 21 25 23 7 28
orange tree 23 11 22 26 22
pear tree 20 29 20 20 22
persimmon 21 25 23 26 23
tree
pine tree 26 60 27 26 24
platanus 21 82 21 23 22
poplar 20 27 21 7 0
royalazalea 21 20 23 63 21
spindle tree 20 20 21 28 23
willow tree 21 21 20 24 20
zelkova tree 21 20 21 22 23
Total 775 1,025 761 976 714

5. Measurement results of tree image
recognition before and after re-training

5.1 Accuracy of tree image recognition before
re-training
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5.2 Accuracy of trained tree image recognition
after re-training and combined accuracy
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Fig. 2. Increase of Combined Accuracy of Re-trained

Images by Tree feature after Re—training
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5.3 Accuracy of new tree image recognition after
re-training and combined accuracy
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Table 7. Tree that can be recognized by combining
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Fig. 3. Increase of Combined Accuracy of New
Images by Tree feature after Re—training

according to each feature

persimmontree Shape of tree
1 feature bamboo Shape of tree
camellia Leaf Flower
banana tree Fruit bark
orange tree Shape of tree Fruit
ginkgo tree Bark Shape of tree
2 feature birch tree Shape of tree Bark
royalazalea Flower Shape of tree
grapevine Fruit Bark
platanus Bark Fruit
mangrove Shape of tree Bark Leaf
3 feature chestnut tree Fruit Flower Shape of tree
spindle tree Flower Bark Leaf
cornus officinalis Flower Shape of tree Leaf
oak tree Fruit Shape of tree Bark
zelkova tree Bark Leaf Fruit Shape of tree
maple tree Shape of tree Leaf Bark Flower
4 feature -
mulberry tree Fruit Leaf Bark Flower
chionanthusretusus Fruit Shape of tree Bark Flower
juniper tree Shape of tree Leaf Flower Bark
5 feature No trees available
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Table 8. Combination by Tree Image Feature for Effective Combined Accuracy

Combined Accuracy by Feature Conclusion
Top 2 Shape of tree + Bark
Top 3 Shape of tree + Bark + Flower
Top 4 Shape of tree + Bark + Flower + Leaf
Top 5 Shape of tree + Bark + Flower + Leaf + Fruit
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Fig. 4. Performance comparison with Existing Similar
Applications

IV. Conclusions
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