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Study map

• 1.Basic programming

• R-programming

• 2. Perceptron

• Activity function

• 3. Feed Forward NN

• Logistic function

• 4. Feed Forward NN

• XOR gate

• Multi-layer perceptron

• 5. Example & Library Feed Forward NN

• N:N, 1:N model

• iris dataset

• 6. Writing NN Code
• Data scaling, Confusion matrix

• Writing NN code

• 7. Recurrent Neural Network

• 8. Apply RNN & Library

• 9. GRU LSTM

• 10. CNN

• 11 Apply GA to NN



Learning Outcome

• Understand number of hidden relate to data complexity.

• Have an experience using neuralnet() to train and predict small data. 



Overview NN Pros and Cons

Pros

• NN are goods for nonlinear data with 

large number of input such as images.

• After training, the predictions are fast

• NN can be trained with any number of 

inputs and layers

• NN works best with more data points

Cons

• NN are black boxes

• NN uses time consuming to training on 

the CPUs-> solved by using GPUs 

• NN may leads to over-fitting. 



Overview ML

• Supervised learning is the 

training data as a teacher 

to the model

• Machine learn from the 

target data

• Reinforcement learning is ML 

where is constant feedback 

given model to adapt to

• Unsupervised is self organization

• The output is trained without a 

target variable

• Techniques related to 

unsupervised

• K-means, hierarchical

• Dimension reduction

• Self organization map (SOM)



Analysis train and predict result
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Example: ATK results

Actual value
Predicted value 

TRUE
Predicted Value 

FALSE

TRUE True Positive (TP) False Negative 
(FN) err2

FALSE
False Positive 

(FP) err1
True Negative 

(TN)

ความจรงิ covid

ติด covid

ไม่ติด covid

ผลตรวจ covid

ผลตรวจวา่ติด covid ผลตรวจวา่ไม่ติด



Actual

Predict

Example: Weather forecasting



Overview Error Matrix

Actual value Predicted value TRUE Predicted Value FALSE

TRUE True Positive (TP) False Negative (FN) err2

FALSE False Positive (FP) err1 True Negative (TN)

ความแม่นย า
Accuracy = (TP + TN) / (TP + TN + FP + FN)

ความเที่ยงตรง
Precision = TP / (TP + FN)



Calculate accuracy (แม่นย า) and precision (เที่ยงตรง)

Train

NN cat
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Accuracy = (TP + TN) / (TP + TN + FP + FN)

= (20 + 50) / (20+50+12+18)

= 70 / 100
= 0.7 

Precision = TP / (TP + FN)

= 20 / (20 + 50)
= 0.28



Calculate accuracy (แม่นย า) and precision (เที่ยงตรง)

Accuracy = (TP + TN) / (TP + TN + FP + FN)

= (20 + 50) / (20+50+12+18)

= 70 / 100
= 0.7 

Precision = TP / (TP + FN)

= 20 / (20 + 50)
= 0.28

High precision 

Low accuracy
เที่ยงตรงแตไ่ม่แม่นย า

High precision 

High accuracy
เที่ยงตรง และแมน่ย า

Low precision 

High accuracy
ไม่เที่ยงตรงแตแ่มน่แมน่ย า

Low precision 

High accuracy
ไม่เที่ยงตรง ไมแ่มน่ย า



Activity 4.1 Create XOR on Perceptron
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library("neuralnet")

XOR = c(0,1,1,0)

truthtable = expand.grid(c(0,1), c(0,1))

XOR.data <- data.frame(truthtable, XOR)

print(XOR.data)

model <- neuralnet( XOR~Var1+Var2, 

XOR.data, 

hidden=0, ##<--Change here

rep = 5,

linear.output = FALSE,

err.fct = "ce")

print(model)

plot(model)
print(model$net.result)
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Activity 4.1 Create XOR on Perceptron

Hidden 0 Hidden 2



Activity 4.2 Predict the model XOR gate

var1 = c(0,1,0,1)

var2 = c(0,0,1,1)

datatest = data.frame(var1,var2)

pred <- predict(model, datatest)

pred



Why does the XOR gate need two hidden nodes? 
• Uses two classifier

• XOR is a three-layer network combining OR and 

AND perceptron 



Multi-Layer Perceptron (MLP)

• MLPs are extremely useful for complex problems in the research.

• MLP are used in diverse fields, such as speech recognition,, object 

recognition, image classification, object localization, object detection, image 

segmentation, and language translation. 



https://www.geeksforgeeks.org/object-detection-vs-object-recognition-vs-image-segmentation/

https://www.geeksforgeeks.org/object-detection-vs-object-recognition-vs-image-segmentation/


Activity 4.3 Calculate volume of cylinder with NN 

#CREATE DATA TRAIN

library("neuralnet")

radius = 1:12

height = 1:12

volume = pi*radius*radius*height

datatrain = data.frame(radius,height,volume)

datatrain



Activity 4.3 Calculate volume of cylinder with NN 

# TRAIN THE DATA

model <- neuralnet( volume~radius+height, 

datatrain, 

hidden=20, ##<--Change here

rep = 1,

linear.output = TRUE)

print(model)

plot(model)

print(model$net.result)



Activity 4.3 Calculate volume of cylinder with NN 

# SAVE THE MODEL TO A BINARY FILE

save(model,file = "nnmodel.dat")

# PREPARING TEST DATA

radius = runif(12,1,12)

height = radius

datatest = data.frame(radius,height)

# LOAD THE MODEL

model_test = load("nnmodel.dat")

pred <- predict(model, datatest)

pred

datatest[,3] = pred

datatest

compare



Activity 4.4 



Summary


