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２つの材料情報統合システム

“MIPHA”
(Materials Genome Integration System for Phase and Property Analysis)

• Script: Visual basic
• Metallurgically important image analysis

• Standalone system
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“shinyMIPHA”
• Script: R

• Mathematically important image analysis and various machine 
learning modules

• Cloud system 

自動セグメンテーション、2D/3D自動定量評価、順解析、逆解析



MIPHA
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＊新興精機より市販中

選ぶだけで最先
端の機械学習Metallurgically important image analysis



shinyMIPHA
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選ぶだけで最先
端の機械学習

Mathematically important image analysis and various machine learning modules
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shinyMIPHA plus
材料工学上便利

な解析機能

Metallurgically useful analysis



Quantitative image analysis by MIPHA

2D 3D

形態
評価

粒子数 ✔ ✔
面積 ✔
真円度/真球度 ✔ ✔
凸度 ✔
長さ ✔ ✔
フェレ径 ✔ ✔
フラクタル次元 ✔ ✔
体積 ✔
表面積 ✔
ガウス・平均曲率 ✔

連結性（Genus） ✔
連結性（Euler-Poincare） ✔
分岐点数 ✔

画像
処理

機械学習型画像処理(Trainable WEKA segmentation) ✔ ✔

材料工学的に重要な特徴量抽出に特徴
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解析項目 2D 3D

形態
評価

粒径解析：平均・最大・分散 ✔

方向解析：水平・垂直・45度成分 ✔

Hough変換：直線・円検出 ✔

粒子数 ✔

パーシステントホモロジー：潜在的連結性 ✔ ✔

二点相関関数：粒子空間分布 ✔

高速フーリエ変換(FFT) *plus ✔

輝度
値評
価

輝度値分布解析 ✔

ROI平均輝度値・平均方向解析 ✔

その他

自己相関関数 ✔

類似性解析（相互相関関数・相互情報量） ✔

一般的な画像処理（二値化、コントラスト均一化・強調、
ぼかし、シャープ、クロップ、回転、フリーハンド描写）

✔

Quantitative image analysis by shinyMIPHA
数学・画像工学的に重要な特徴量抽出に特徴

＊plus: shinyMIPHA_plusに実装 7



Machine learning by MIPHA & shinyMIPHA(1/2)
MIPHA shinyMIPHA

Sparse modelling AIC/BIC/Lasso ✔

Glasso ✔

PCA ✔

Kernel PCA ✔

Autoencoder ✔

Clustering K-means ✔

SOM ✔

Direct analysis Regression analysis ✔

Generalized linear mixed-effects 
model

✔

Gaussian process regression ✔

Artificial neural network(ANN) ✔ ✔

Support vector regression(SVR) ✔

Recurrent neural network ✔

Inverse analysis ANN-genetic algorism ✔ ✔

ANN-particle swarm optimization ✔ 8



Machine learning by MIPHA & shinyMIPHA(2/2)
MIPHA shinyMIPHA

Inverse analysis ANN-Bayesian optimization ✔

SVR-Bayesian optimization ✔

Random forest-Bayesian optimization ✔

Crystallography
*plus

Stereographic projection ✔

Deviation from orientation 
relationship

✔

Schmid factor ✔

Else Create 2D/3D random data ✔

Create dataset ✔

Select variables ✔

Random sampling ✔

Calculate mean/std ✔

Bind CSV file ✔

2D/3D plot ✔

Histogram ✔
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Metallurgical analysis by shinyMIPHA plus
shinyMIPHA plus

Microstructural analysis Fast Fourie Transform(FFT) ✔

Stereographic projection ✔

Deviation from OR ✔

Schmid factor ✔

Modified JMAK eq. ✔

Histogram peak fitting ✔

(Spectrum peak fitting) Under construction

Mechanical property analysis SS curve by swift eq. ✔

(Secant method) Under construction
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