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Machine Learning 

«A gentle Introduction» 
 

@ZimMatthias Matthias Zimmermann 
  BSI Business Systems Integration AG 
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«What is the difference  
to the chess playing system 
20 years ago?» 
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AlphaGo Hardware 
Powered by TPUs 
(GPUs are so yesterday …) 
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TPU: Tensor Processing Unit 
Custom ASIC boost Machine Learning 
3 Generation of Moore’s 
6 Years ahead 

 
 
 
 
But …  
 
 
«What else  
is needed?» 
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2014, DeepMind 
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Deep Reinforcement Learning 
 
Markov Decision Process 

 Environment (Atari Breakout) 

 Agent performing Actions (Left, Right, Release Ball) 

 State (Bricks, location / direction of ball, …) 

 Rewards (A Brick is hit) 
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Deep Reinforcement Learning 
 
Q-Learning (simplified) 

Markov Decision Process 

 Q(s, a) Highest sum of future Rewards for Action a 

 

 initialize Q randomly 

 assume initial state s0 

 repeat 

  execute a to maximize Q(si, a) 

  observe r and new state si+1 

  set Q = update(Q, r, si+1) 

  set si = si+1 

 until terminated 
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Deep Q Learning (DQN) 
 Q Learning 
 Q(s, a) = Deep Neural Network (DNN) 
 Retrain DNN regularly (using it’s own experience) 

 
 

Deep Reinforcement Learning 
 

Action 
Left, Right, Release 

DNN Q(s, a) 

State 
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DQN  
Atari Breakout 
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Machine Learning Concepts 
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Data 
Models 
Training and Evaluation 
ML Topics 
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Challenges 

 Getting the RIGHT data for the task 

 And LOTSs of it 

 However, there is never enough data … 

 

Real World Lessons 

 Crucial for successful ML projects 

 Really not the exciting Part of ML  

 Always takes much longer than planned 

Getting the Data 
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Rosemary, Rosmarinus officinalis 

Sentiment Analysis 

1245 NEGATIVE \ 
   shallow , noisy and pretentious .  
14575 POSITIVE \ 
  one of the most splendid 
  entertainments to emerge from 
  the french film industry in years 

 

Iris or Flower set or 
example for outlier 
detection? 

86211,B,12.18,17.84,77.79, … 
862261,B,9.787,19.94,62.11, … 
862485,B,11.6,12.84,74.34, … 
862548,M,14.42,19.77,94.48, … 
862009,B,13.45,18.3,86.6, … 
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Training and Evaluation 
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2012, ImageNet, G. Hinton 
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Supervised Learning 
• Learning from Examples 
• Right Answers are known 

 
Unsupervised Learning 
• Discover Structure in Data 
• Dimensionality Reduction 

 
Reinforcement Learning 
• Interaction with Dynamic Environment 
• Reward Function 
 



Farben: 

254/153/21 

0/130/161 

127/127/127 

Schrift: 
Titel: Calibri, Fett, 32 

Text: Calibri, 22 (mind. 18) 

Special: 
Automatischer Einzug 

 
«Demo Time» 
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1. Outlier Detection (Brest Cancer Data) 

2. Sentiment Analysis (Movie Reviews) 

3. Pattern Recognition (MNIST Database) 

3 Demos 
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WDBC Data Set 

«12.86,18,83.19,506.3,0.09934, … » 

 Malignant or Benign? 

 

Model/Algorithm 

 LOF (Local Outlier Factor) 

 

Direct Java Implementation 

 Java 

 

Outlier Detection 
Diagnostic Breast Cancer Data 

86211,B,12.18,17.84,77.79, … 
862261,B,9.787,19.94,62.11, … 
862485,B,11.6,12.84,74.34, … 
862548,M,14.42,19.77,94.48, … 
862009,B,13.45,18.3,86.6, … 

 



Farben: 

254/153/21 

0/130/161 

127/127/127 

Schrift: 
Titel: Calibri, Fett, 32 

Text: Calibri, 22 (mind. 18) 

Special: 
Automatischer Einzug 

Local Outlier Factor 
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Movie Review Data 

«please, someone, stop eric schaeffer  
before he makes another film» 

 Positive or negative? 

 

Model 

 Naive Bayes 

 

Mallet Toolkit 

 Statistical NLP 

 Open Source (CPL) 

 Java 

 

Natural Language Processing 
Sentiment Analysis 

1245 NEGATIVE \ 
   shallow , noisy and pretentious .  
14575 POSITIVE \ 
  one of the most splendid 
  entertainments to emerge from 
  the french film industry in years 
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Handwritten Digits 

 MNIST database 

 Which digit is this? 

 

Model 

 Deep Neural Network (LeNet-5) 

 

Deeplearning4j 

 Deep Learning Library 

 Open Source (Apache) 

 Java 

 

Pattern Recognition 
Handwritten Digits 
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1998, Gradient-based Learing for Document Recognition, Y. LeCun 
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Recent Advances 
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1. DeepFace (2014, FaceBook, 2014) 

2. Automatic Image Captioning (2014, Stanford, …) 

3. TensorFlow Library (2015, Google) 

4. DNC (2016, Google DeepMind) 

Recent Advances 
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2014, FaceBook 
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2014, Stanford 
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2015, Google 
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2016, Google DeepMind 
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Food for Thought 
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? 
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The positive Side 
 Statement by Lee Sedol 
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What have we seen? 

 Deep Learning  was a break-through for ML 

 ML now reaches human level performance on many tasks 

 

Future 

 Some jobs will get obsolete 

 New types of jobs will most likely emerge 

 Transition will be challenging 

 

Get your Hands dirty  

 Tools simple enough to use outside Labs 

 Examples on Github to help Newbies 

 

Take Home Messages 
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Thanks  
@ZimMatthias 


