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9 months == 3 years
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- Basics
- Preparation

- Importing and cleaning data
- Feature selection and engineering
- Value representation

- Tensorflow model
- parameters

- Regularization

- (logistic) regression and classification

- Convolutional neural networks for audio & image classification

Covering… 



@ElizaCamber #MobiusConf

TensorFlow basics

Tensors

- Scalar → 0-d array → 0th-order tensor → 5
- Vector → 1-d array → 1st-order tensor → [2,5]
- Matrix → 2-d array → 2nd- order tensor → [[2,5][3,6]]
- n-Tensor → n-d array → nth-order tensor

Tensor shape → used to characterize the size and number of dimensions of a 
tensor. It’s expressed as a list, where the length indicates the rank of the 
tensor
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Tensor rank vs shape

● Rank = number of dimensions

image_A rank → [height, width, depth] → 

rank 3

● Shape = detailed number of components 

in each dimension

image_A shape → [600,400,3]

image_a 

(colored image)
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Tensor rank vs shape

a1=tf.constant(
[   
    [
        [1,2,3,4,5],
        [1,2,3,4,5],
        [1,2,3,4,5],
        [1,2,3,4,5]
    ]
])

Rank → number of open square 
braces

Shape → format (x,y,z)

Where

x → Number of commas in the 
first brace plus 1 (so 1)
y → rows (so 4)
z → columns (so 5)
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Basic Tensor manipulation

● Broadcasting

● Multiplication

● Reshaping → Eg: (8,2) → (2,2,4) 
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Model types :

- Regression → output is a number
- Classification → output is a category

Feature and feature columns

Feature/labels = a measurable property or characteristic

Types of data

Categorical - Numerical - bucketized

TensorFlow basics
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1. Importing data

tf.data API

● tf.data.Dataset 

● tf.data.Iterator
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2. Cleaning data

- Scale feature values → convert floating-point from their natural range into a 

standard range

- Handling extreme outliers → clipping 

- Binning → map nonlinearities by grouping into bins (bucketizing)

- Scrubbing → omitted values, duplicate examples, bad labels, bad feature values
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Feature engineering

Transform raw data to feature vector

- Real-valued features → copy directly

Num_wheels: 2 --------------> num_wheels_feat = [2.0]

- String features → one-hot encoding or multi-hot encoding handling
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Feature engineering example
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Tensorflow parameters

Batch size → the number of examples (chosen at random) for a single step

Steps → total number of training iterations. → 

total number of trained examples = batch size x steps

Periods → controls reporting output
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Underfit - Overfit
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Overfitting prevention

- Cross-validation

- Train with more data

- Remove features

- Early stopping

- Regularization

- Ensembling
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Regularization → Penalize complex models

λ= regularization rate 

λ too low → risk of underfitting → won’t learn enough

λ too high → risk of overfitting → won’t be able to generalize

L1 → penalizes weight2

L2 → penalizes |weight|
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(Logistic) Regression

Instead of predicting exactly 0 or 1, logistic regression creates a probability, a 
value between 0 and 1. 

Sigmoid function → maps linear values to probabilities
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Classification

Confusion matrix 

Example:

TP = 1 FP = 1            → Accuracy = (TP+TN)/ (TP+TN+FP+FN) = 91/100 = 91%

FN = 8 TN = 90  → Precision = TP/(TP+FP) = ½ = 50% 

→ Recall = TP/ (TP+FN) = 1/9 = 11% 

True positives (TP) False positives (FP)

False negatives (FN) True negatives (TN)
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False Positive vs False Negative
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Model tuning (reducing error)

- Training error should steadily decrease, steeply at first and should 
eventually plateau as training converges

- If the error hasn’t converged, try running it for longer
- If the training error reduces too slowly, increase the learning rate
- If the training error varies wildly, decrease the learning rate
- Very small batch sizes can also cause instability. First try large values and 

decrease until you see degradation
- Clip outliers
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Convolutional Neural Network (CNN)
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Convolutional neural networks
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Applying the convolution filter

Image credits: tinyurl.com/y3wgholx
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Convolutional neural networks
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Max pooling

Image credits:  cs231n.github.io/convolutional-networks
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NLU

→ Intro to DF

→ How intents and entities work

→ Watson vs DialogFlow
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28
repos
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intent

entity

“I want walking directions to MobiusConf”
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Demo
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THANK YOU!
Questions?

@ElizaCamber
elizacamber.dev


