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What is deep learning ?

Principle

• Driving discipline between data analytics, artificial

intelligence and big data

• Combination of intellect and knowledge

• Knowlegde-based processing

Categorization

• Recognition of regularities

• Training with empirical data/examples

• Identification of unknown data
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Classical Approach vs. Deep Learning

Classical Approach

• Hand made algorithm such as

Like:

if X=Y than do SOMETHING

or

if X<Y or x>y than do SOMETHING ELSE

• Disadvantage

Complex problems need a lot of code

• Advantage

Extremely precise and clear

Deep Learning

• Computer is trained with empirical data and learns to find 

patterns

• Advantage:

Complex problems do not need to be

programmed manually the computer learns

from human categorized data

• Disadvantage

Pre-Processed empirical data is needed

Like humans not precise all the time
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The process of Deep Learning

Train

• Pre-Process
empircal data

• Train the
model

Analyze

• Categorize
unknown
datasets

• Write diagnosis

Optimize

• Identify wrong
categorizations

• Improve model
due re-training
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Deep Learning Network

• Arrangement of neurons in layers

• Having a

• Input Layer

• Hidden Layer(s)

• Output Layer

• Deep Learning is the case if several hidden layers are 

applied
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Laboratory Diagnostics

• Measurement results look like patterns

• Each specimen has its specific characteristics

• Patterns classify a beverage

• Each property has a specific distribution

• Measurement values will be taken for Deep Learning
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Training and Analysis applying neural networks

Training

• Categorized measurements will be taken to train the

network

• This is called „Supervised Learning“

• The trained network is called a „Model“

Analysis

• Unknown values are shown to the network

• Probability of detection is evaluted as a value between

zero and one
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Categorization

Analysis

Training Dataset

Testing Dataset



Advanced models

KOLUMA GmbH | Leipziger Ring 14a | D-59558 Lippstadt | www.koluma.net 8

• Advanced models quickly become complex

• Models can be trained with empirical or synthetic data



Optimization of the Model

The world of Deep Learning

• Training of models is trying to map the input to the 

desired output values

• The network forms a hyperplane with several local 

minima, like climbing downhill

• Sometimes it is not trivial to find the best model

• Each model needs to be tested with Testing Datasets

The real world analogon

• Student may have misunderstood the context

• Student needs to be trained once more again and must 

look a bit different to the problem
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