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Agenda

• What is Machine Learning?

• What is Classification?

• Lab Project: Hand Writing Recognition 
Training Model.
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Class 3: Machine Learning Basics



Presented by:

Machine learning is a subset of artificial 
intelligence in the field of computer science that 
often uses statistical techniques to 
give computers the ability to "learn" (i.e., 
progressively improve performance on a specific 
task) with data, without being explicitly 
programmed.

Source:

https://en.wikipedia.org/wiki/Machine_learning
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What is Machine Learning?

https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Machine_learning
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Deriving meaning from data is the promise that machine 
learning provides (Guo, 2017).

“ Machine learning draws on concepts and results from many 
fields, including statistics, artificial intelligence, philosophy, 
information theory, biology, cognitive science, computational 
complexity, and control theory” (Hall, 1997).

Devices act like human brains through cognition using computers 
and software (Daffodil Sofware,2017).

Source:

Hall, T.M. (1997). Machine learning. Ithaca, NY: McGraw-Hill.

Guo, Y. (2017). What is machine learning?. Retrieved from https://towardsdatascience.com/what-is-machine-
learning-8c6871016736

Daffodil Software (2017). 9 applications of machine learning from day-to-day life. Retrieved from 
https://medium.com/app-affairs/9-applications-of-machine-learning-from-day-to-day-life-112a47a429d0

What is Machine Learning?. . .
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What is Machine Learning?. . .

What is Machine Learning Workflow?

It’s a development process that allows for the aggregation 
and training of data against a specific analytical model. 
Testing and productionizing of the model is also part of the 
machine learning workflow process. There five steps for 
the machine learning workflow process.



Presented by:

6

Question 1:

What is Machine Learning?
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What is Machine Learning?. . .

What is Machine Learning Workflow?

Collecting Data:
The beginning step of the machine learning process. Data drives the 
entire machine learning workflow. Good quality and accurate data can 
provide better results for the machine learning model.

Analyzing and Refining the Data:
All data pre-processing takes place in this step. The dataset is 
analyzed and cleansed to ensure good results from the machine 
learning model.

Training the model:
An appropriate machine learning algorithm is selected. The dataset is 
split into training and test sets. The training set is the one where the 
model learns. The test set provides the analytics on the accuracy of 
the model. 
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What is Machine Learning?. . .

What is Machine Learning Workflow?

Testing the model:
With the model trained, live data can be applied to the model. If the 
results are not accurate, the model should be improved and retested. 

Productionizing the model:
With the model tested and trained its released for production. This 
task is as simple as including the machine learning into the target 
software app or electronics product. Most machine learning models are 
deployed from the cloud.
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What is Machine Learning?. . .

Machine Learning Applications

LIDAR: Laser Imaging Detecting And Ranging
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What is Machine Learning?. . .

Machine Learning Applications

• Virtual Personal Assistants – Siri, Alex, and Google Now are 
trained based on questions being asked. Obtains data from 
storage clouds.

• Predictions while commuting – GPS navigation apps build maps 
using data. Example: Traffic predictions.

• Videos Surveillance – Possible to detect a crime before it 
happens using deviant behavior data patterns.

• Product Recommendations – Online stores capable of suggesting 
products based on shopping patterns data. 

• Autonomous Vehicles – With the use of electronic sensors, and 
GPS navigation data, self driving cars can transverse roads from 
cities and highways without human drivers.
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What is Classification?

Classification Models – Predicts the object membership based on 
characteristics grouping. 

FAQs:

• The focus is on binary decision making.

• Prediction based on a true or false, yes or no 1 or 0 hierarchical 
format.

• Assigning a task of assigned objects from several predefined 
categories (Tan, Steinbach et al., 2016).

• Classifications uses Decision Trees to aid in attribute or event 
predictions.

Source:

Tan, P.N., Steinbach, M., & Kumar, V. (2016). Introduction to data mining. Retrieved from https://www-
users.cs.umn.edu/~kumar001/dmbook/ch4.pdf

.
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Question 2:

What are the five steps for the 
Machine Learning Workflow 

process?
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What is Classification?. . .

Decision Tree Problem: 

Determining the student’s age and credit rating.
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What is Classification?. . .

Decision trees used in data mining are of two main types:

•Classification tree analysis is when the predicted 

outcome is the class to which the data belongs.

•Regression tree analysis is when the predicted outcome 

can be considered a real number (e.g. the price of a house, 

or a patient's length of stay in a hospital).

•Data mining is the process of discovering patterns in 

large data sets involving methods at the intersection 

of machine learning, statistics, and database systems.

Decision Trees:

https://en.wikipedia.org/wiki/Decision_tree_learning#Decision_tree_types

Source:

https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Classification_tree
https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Database_system
https://en.wikipedia.org/wiki/Decision_tree_learning#Decision_tree_types
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What is Classification?. . .
Supervised learning: The output datasets are provided which are used to train 

the machine. Classification Decision Trees use supervised learning to predict 

outcomes of events or attributes. The key elements to classification is the training 

and prediction capabilities of the machine.

Guo, Y. (2017). What is machine learning?. Retrieved from https://towardsdatascience.com/what-is-machine-learning-8c6871016736

Source:

(Guo, 2017)
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What is Classification?. . .
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Question 3:

What is a Classification Model?
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What is Classification?. . .

Classifier Model Workflow:
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What is Classification?. . .

Formatting data file
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What is Classification?. . .
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What is Classification?. . .

Based on the shoe size data, the 

model will determine (predict) the 

outcome being male.
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Lab Project Objectives:

a. Learn about the MNIST dataset.

b. Learn about tensors.

c. Learn how to run and analyze the MNIST 
Handwriting Recognition Training Model 
Tutorial in Colaboratory.
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

What is the MNIST database?

a. MNIST is the abbreviation for Modified National Institute of 
Standards and Technology database.

b. A large database of handwritten digits.

c. Commonly used for training various image processing systems.

d. Database is used for training and testing in the field of machine 
learning.

e. Database contains 60,000 training images and 10,000 testing 
images.

https://en.wikipedia.org/wiki/MNIST_database

Source:

https://en.wikipedia.org/wiki/MNIST_database
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Sample images from MNIST test dataset.

What is the MNIST database?

https://en.wikipedia.org/wiki/MNIST_database

Source:

https://en.wikipedia.org/wiki/MNIST_database
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Lab Project: The MNIST Handwriting 
Recognition Training Model… 

What is the MNIST Database?

a.A combination of two NIST’s databases:

i. Special database 1 and Special database 3

b.The database of consists digits written by high school students and 
employees of the United States Census Bureau.

c.Special database 1 is for high school students.

d.Special database 3 is for United State Census Bureau.

e.A variety of classifiers where used for training methods of the 
machine learning model.
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

What is a Tensor?

a.Are geometric objects that describes linear relations between

i. vectors

ii. scalars

iii. matrices

b.Example relations include:

i. dot product

ii. cross product

iii. linear maps

iv. geometric vectors
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Question 4:

What Orange widget is used to 
display or view a decision tree?
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

What is a Tensor?

Source:
https://www.mathsisfun.com/algebra/scalar-vector-matrix.html

https://www.mathsisfun.com/algebra/scalar-vector-matrix.html
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

What is TensorFlow?

a.A framework to define and run computations involving tensors.

b.    An open source library for high performance numerical 
computation.

c.A flexible architecture that allows easy deployment of computation 
across a variety of hardware platforms.

i. Central Processing Units (CPUs)

ii. Graphics Processing Units (GPUs)

iii. Tensor Processor Units (TPUs)
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Nvidia GPU

Google 
Cloud TPU

CPU
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Question 5:

What three ways can a tensor be 
represented?
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

https://www.tensorflow.org/
Source:

TensorFlow web page

https://www.tensorflow.org/
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Source:

https://www.tensorflow.org/get_started/eager

Getting Started web page

https://www.tensorflow.org/get_started/eager
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

https://www.tensorflow.org/tutorials/layers

Source:

Getting access to MNIST Tutorial

Convolutional Neural Network using classification for 
handwriting recognition imaging.

https://www.tensorflow.org/tutorials/layers


Presented by:

35

“Convolutional Neural Networks (ConvNets or CNNs) are a 

category of Neural Networks that have proven very effective in 

areas such as image recognition an classification. ConNets 

have been successful in identifying faces, objects and traffic 

signs apart from powering vision in robots and self driving cars” 

(ujjwalkarn, 2017).

Source:

ujjwalkarn.(2017). What are convolutional neural networks and why are they important? 

Retrieved from https://ujjwalkarn.me/2016/08/11/intuitive-explanation-convnets/ 
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

ConvNets Examples

Source:

ujjwalkarn.(2017). What are convolutional neural networks and why are they important? 

Retrieved from https://ujjwalkarn.me/2016/08/11/intuitive-explanation-convnets/ 
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Getting access to code

Source:

https://www.tensorflow.org/tutorials/layers

https://www.tensorflow.org/tutorials/layers
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Getting access to cnn_mnist.py code

https://github.com/tensorflow/tensorflow/blob/r1.8/tensorflow/examples/tutorials/layers/cnn_mnist.py

Source:

https://github.com/tensorflow/tensorflow/blob/r1.8/tensorflow/examples/tutorials/layers/cnn_mnist.py
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Past cnn_mnist.py code to Colaboratory Python 3 Notebook
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

Setting up GPU accelerator in Colaboratory
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Question 6:

CNN is the abbreviation for what 
learning network?
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 
cnn_mnist.py model execution in Colaboratory
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Lab Project: The MNIST Handwriting 
Recognition Training Model. . . 

cnn_mnist.py model final results in Colaboratory

Note:

Depending on machine processor, final training and prediction results may take up to an hour.


