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Introduction
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What is a Puzzle?
"Puzzles are , like games, but the
goal is to find a solution, not to beat an opponent." 

Chris Crawford

rule-based systems
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Grid-Based Word Puzzles
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Puzzle Types
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Wordsearch and Swedish Puzzles
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Three stages in Puzzle Creation
1. Text and Vocabularies
2. 

3. Quality Assurance

Generating Puzzles

Assigning clues

Placing words
Generating grids
Filling empty grids

9



Problem Statement
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Use Case

 
Puzzle Editor

 
Algorithm

 
Microservice  

in Cloud
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Requirements
by Krupion GmbH
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Requirements
Grids
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Requirements
Puzzles
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Requirements
Vocabularies

 
Company 
Medical 
Austria

 
Mom 

X 
Mother

 
40 - 40.000 

Words

15



Requirements
Algorithm

 
High 

Quality

 
Arbitrary 

Size

 
Acceptable 

Runtime

 
Predefined 

Fields
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Approaches

    

(c)GAN
RL
NTM
DNC

DNN
CNN
(v)AE
CSP
COP

17



Result
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Domain Expert Approved
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Constraint Programming:
Excellent Results
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Constraint Programming:
Excellent Results
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Neural Networks:
Unsuitable
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Neural Networks:
Unsuitable

 
No Vocab
Encoding

 
No Variable
Size Output

 
Not Accurate

Enough

 
Too Much  

Data Needed
23



NN vs. CSP

 
Blackbox

 
Set of Rules
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Choosing the right model
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Choosing the right method
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Evaluation

27



Neural Networks
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Autoencoded Puzzle
97.84% Accuracy

Original Autoencoded
Color represents word 29



Autoencoded Puzzle
99.88% Accuracy

Original Autoencoded
Color represents word 30



No Autoencoded Vocabulary
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Constraint Satisfaction
Programming
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WordSearchAlgorithm Results
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WordSearchAlgorithm Results

34



GridFiller for Swedish Results
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Vocabulary Evaluation

36



Vocabulary Evaluation
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Method
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Constraint Satisfaction
Programming
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Code

2855
SLOC

1645
CLOC

615
McCabe

258 Blocks 
low CC

Maintainab.
of A
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Initial Intuition
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GridGenerator 
and  

GridFiller
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GridGenerator
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GridGenerator
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GridGenerator
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GridGenerator
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GridGenerator

48



GridGenerator
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GridGenerator
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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GridFiller
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WordSearchAlgorithm
Analyse Vocabulary

GridGenerator GridFiller
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Neural Networks
Autoencoders
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Neural Networks
Sparse Autoencoders
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Data Representation
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Data Representation
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Data Representation
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Training Data

 
424 Handmade

 
40.000 CSP Generated

68



Experiments

Automated
Hyperparameter
Search
> 21 Architectures
> 9 Optimizers
> 17 Loss Functions
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Experiments
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Network Architecture
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Take Home Message

 
Modeling 
important

 
Method 

important

 
CSP  

Works

 
NN  

Unsuitable
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What next?
Blacklists
Clue Assignment
Syllable Puzzles
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