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Outline of ML Classifier Development

Ø Phase 1 : Atomic Coordinate to Feature Vector
Ø Step 1: Extract feature vector from atomic 

coordinates for training data
Ø Step 2: Extract feature vector from atomic 

coordinates for test data

Ø Phase 2 : Train and Validate ML model
Ø Step 1: Train the ML classier
Ø Step 2: Check training error and accuracy
Ø Step 3: Predict labels of test data
Ø Step 4: Check test error and accuracy

Ø Phase 3 : Visualize predicted labels in OVITO



Files in Ml_module in your staging 

cd staging/Ml_module

Output

ls Ml_module



Compile C Code  

make

Two C codes are used to extract feature vector from 
atomic coordinates

To build executables, c_feature, simply type “make” 



Phase 1: Atomic Coordinate to Feature Vector

Step 1: Extract feature vector from atomic coordinates 
for training data

./c_feature Ni_train.xyz feature/train.txt

./c_feature inputfile outputfile

ls feature



Step 2: Extract feature vector from atomic coordinates 
for test data

./c_feature Ni_test1.xyz feature/test_1.txt

./c_feature inputfile outputfile

ls feature

Phase 1: Atomic Coordinate to Feature Vector



Phase 2: Train and Validate ML Model

Ø Step 1: Train the ML classifier
Ø Step 2: Check training error and accuracy
Ø Step 3: Predict labels of test data
Ø Step 4: Check test error and accuracy

python SVM_model.py feature/train.txt
feature/test_1.txt

python SVM_model.py training_file testing_file

MAKE SURE YOU TYPE THIS COMMAND IN A SINGLE 
LINE



Phase 2: Train and Validate ML model

python SVM_model.py
feature/train.txt
feature/test_1.txt

Output



Phase 3 : Visualize predicted labels in OVITO



Phase 3: Transfer output.xyz to local 
machine using Filezilla



Phase 3: Transfer output.xyz to local 
machine using Filezilla

Double Click on staging. Navigate to Ml_module
directory and transfer output.xyz to your local 
machine



Load output.xyz in OVITO

Open file output.xyz in OVITO



Load “output.xyz” in OVITO



Load “output.xyz” in OVITO



Load “output.xyz” in OVITO

Type in these two 
columns explicitly



Select “Expression Select”

From “Add modification…”, 
select “Expression Select”



Select Bulk atoms

predicted == 0

In Expression Select 
write



Delete Selected Particles

From "Add modification", 
select "Delete selected particles"



Color Remaining Atoms

Color coding
From “Add modification…”

Type 0 in Start value
Type 2 in End value



Step 5: Visualize predicted label


