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Development of deep learning—based rock classifier for
elementary, middle and high school education
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Abstract

These days, as Interest in Image recognition with deep learning is increasing, there has been a lot of
research in image recognition using deep learning. In this study, we propose a system for classifying
rocks through rock images of 18 types of rock(6 types of igneous, 6 types of metamorphic, 6 types of
sedimentary rock) which are addressed in the high school curriculum, using CNN model based on
Tensorflow, deep learning open source framework. As a result, we developed a classifier to distinguish
rocks by learning the images of rocks and confirmed the classification performance of rock classifier.
Finally, through the mobile application implemented, students can use the application as a learning tool in
classroom or on-site experience.
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Table 1. experimental system environment

Operating Ubuntu 16.04
System 64bit
CPU Intel core

i7-6700k CPU

Graphic Card Nvidia GeForce

GTX 1070
Python3,
Language Tensorflow 1.8.0
Andr0|d Studio
Android 3.0
system SDK version 27

NDK version 12
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Table 2. typical rock image in training data
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Table 3. quantity of training image dataset
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Table 4. result of experiment with test data not
used for learning

== = Top 1 Top 3
S® | 08 Accuracy Accuracy
H2ek | 83% 100%
SHZY | 100% 100%
N HE2Y | 83% 100%
otd e 58% 75%
HARE | 0% 17%
7= | 33% 67%
2R | 50% 67%
HY | 0% 17%
HOr | 33% 83%
Mot | 17% 50%
MY 17% 47%
w2 | 83% 67%
Hzlet | 0% 17%
SHEA | 17% 50%
AF | 50% 83%
Mg | 100% 100%
oA | 83% 100%
EIHY —— 61% 78%
M3 | 33% 67%
32| 0% 17%
2d | 100% 100%

Ae AyE Fd Top 3-Accuracy’} Top
1-Accuracy Bt} A 5o t] =& AL Feld ¢
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Table 5. result of experiment with test data used for
learning
=gz =2 TOp 1 TOp 3
e 0I5 Accuracy Accuracy
HE | 100% 100%
LA | 67% 100%
N HEY | 67% 83%
=1 il 75% 94%
OhAFRE | 83% 100%
2 | 50% 83%
gt | 83% 100%
Hel | 83% 100%
HOt | 50% 67%
HEt | 67% 100%
A et 69% 92%
72 | 83% 83%
CH2| 2 | 83% 100%
Z2EA | 50% 100%
A | 83% 100%
MY | 100% 83%
At | 83% 100%
EHY —— 86% 94%
M3t | 67% 83%
23 | 83% 100%
AA | 100% 100%
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