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Overview

Á Looking back

ï Simulation-driven design over 25 years

ï Dedicated functionality 

ï Design velocities and parametric-adjoint simulation

ï Principal Component Analysis (PCA)

ï Synthesis and surrogates

ï Comprehensive toolbox

ï Dedicated workflows

Á Looking forward

ï New R&D projects

ï DesignAssist

ï FIT-HORIZONS

ï CAESES Insight for data-driven engineering
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Simulation-Driven Design (SDD)

ÁнллнΥ άbŜǾŜǊ ƘŜŀǊŘ ƻŦ ƛǘΗέ

ÁнллтΥ άLǘ ǿƻǊƪŜŘ ŦƻǊ ŀ ŘƻǳōƭŜ-ended ferry.

.ǳǘ ŘƻŜǎ ƛǘ ǊŜŀƭƭȅ ǿƻǊƪ ŦƻǊ ŀ ŎƻƴǘŀƛƴŜǊ ŎŀǊǊƛŜǊΣ ǘƻƻΚέ

ÁнлмнΥ ά²Ŝ Ŏŀƴ Řƻ ǘƘƛǎ ōȅ ƘŀƴŘΦ

!ƴŘ ǎƛƳǳƭŀǘƛƻƴǎ ŀǊŜ ƴƻǘ ǊŜƭƛŀōƭŜ ŜƴƻǳƎƘ ŀƴȅǿŀȅΦέ

ÁнлмтΥ ά²ŜƭƭΣ ǿŜ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘǊȅ ƛǘΣ ǘƻƻΦέ

ÁнлннΥ ά!ƭƭ ƻŦ ƻǳǊ ŘŜǎƛƎƴǎ ǳƴŘŜǊƎƻ {55Φέ

3A slide from 2022

J.C.R. Licklider, 1965

άtŜƻǇƭŜ ƻǾŜǊŜǎǘƛƳŀǘŜ ǿƘŀǘ Ŏŀƴ ōŜ ŘƻƴŜ ƛƴ ƻƴŜ ȅŜŀǊΣ 
ŀƴŘ ǳƴŘŜǊŜǎǘƛƳŀǘŜ ǿƘŀǘ Ŏŀƴ ōŜ ŘƻƴŜ ƛƴ ǘŜƴΦέ

American psychologist and computer scientist
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Data-Driven Engineering (DDE)

ÁмффнΥ ά! ƴŜǳǊŀƭ ƴŜǘǿƻǊƪΚ

²Ƙŀǘ ƛǎ ǘƘŜ ǇǊƻŦŜǎǎƻǊ ǘŀƭƪƛƴƎ ŀōƻǳǘΚέ

ÁнллоΥ ά!bbǎ ŎƻǊǊŜƭŀǘŜ ƛƴǇǳǘ Řŀǘŀ ŀƴŘ ƻǳǘǇǳǘ ŘŀǘŀΚ

wŜŀƭƭȅΚέ

ÁнлмсΥ ά²Ƙŀǘ ŀǊŜ ǎǳǊǊƻƎŀǘŜǎΚέ

ÁнлнпΥ ά²ƘŜǊŜ Řƻ ǿŜ ƎŜǘ ǘƘŜ Řŀǘŀ ŦǊƻƳΚέ

ÁнлнсΥ ά²Ŝ ƴŜŜŘ !L ǘƻ ǎǘŀȅ ŎƻƳǇŜǘƛǘƛǾŜΗέ
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J.C.R. Licklider, 1965

άtŜƻǇƭŜ ƻǾŜǊŜǎǘƛƳŀǘŜ ǿƘŀǘ Ŏŀƴ ōŜ ŘƻƴŜ ƛƴ ƻƴŜ ȅŜŀǊΣ 
ŀƴŘ ǳƴŘŜǊŜǎǘƛƳŀǘŜ ǿƘŀǘ Ŏŀƴ ōŜ ŘƻƴŜ ƛƴ ǘŜƴΦέ

American psychologist and computer scientist
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History and major technology and productupgrades
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2001

First release FRIENDSHIP-Framework
(CAESES® predecessor)
Å Full-fledged process-integration 

and design optimization platform

2007

Foundation of 
Friendship Systems

Releaseof CAESES®5.0
Å Parallelization results in massive performance-boost
Å New GUI design and vastly improved user experience 
Å Powerful RBF-morphingcapabilities
Å Dimensionality Reduction

2021

CAESES®4.0 
(rebranding)

2015

CAESES®5.2 
Turbomachinery Special
Å Introduction of 

Workflows

2023

CAESES®5.3 
Maritime Special
Å Workflows as an integral part of 

application-specific packaging

2025

Foundation of
FRIENDSHIP SYSTEMS AG

Simulation-Driven Design
Å Robust variable geometry: Fully- and partially-parametric models
Å Integration: Flexible coupling to external simulation codes
Å DoE and optimization: Data generation and data management  

Data-Driven Engineering
Å Verticals:Workflows, application-specific functionality, web apps
Å Usability: UI-UX improvements, morphing, operations
Å Machine Learning and AI: INSIGHT

CAESES®2026
INSIGHT

2026
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Looking back
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Young and innocent in 2001
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FRIENDSHIP-Framework replaces FRIENDSHIP-Modeler in 2007
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GUI in 2010 with first numerical hull series
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Design velocities for parametric-adjoint simulation
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Beam at deckAll free variables

Transom twist Transom height 
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Introduction of parametric-adjoint simulation
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Design velocities for investigating parametric models
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PCA for dimensionality reduction
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KLE mode 1 ςmain blade

48.6% 

KLE mode 2 ςdiffuser

81.7% 

KLE mode 3 ςdiffuser

93.7% 

KLE mode 4 ςmain blade

95.7% 

13A slide from 2019
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Introduction of PCA

14



FRIENDSHIP SYSTEMS © 2026

Sequential vs. parallel processing

15Video from 2019

videos/CAESES4_vs_CAESES5.mp4
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Design synthesis in combination with surrogates
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Design phases ςclassicview of design spiral vs. holistic view
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Synthesis model: OSV

18
Funded by the 
European Union
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Synthesis model: RoPaxferry

19
Funded by the 
European Union
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Synthesis model: RoPaxferry
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Funded by the 
European Union
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Selected results for RoPaxferry
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Funded by the 
European Union
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Comprehensive toolbox for parametric modeling
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Comprehensive toolbox for parametric modeling
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Parametric model with more than 100 built-in constraints
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Parametric modeling for additive manufacturing in 2022
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Documentation and videos
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Comprehensive online documentation
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Video channel
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Dedicated workflows and appification
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Dedicated workflows

ÁMotivation

ïStep-by-step process for the geometrical 

modeling of functional surfaces

ïSupport designers in selecting and using 

context specific features (verticals)

ïKeep the project structure clean and organized

ïSpeed up the modeling process

ÁWorkflows

ïTurbomachinery

ïPropeller

ïShip modeling
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Dedicated workflows
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Web applications based on CAESES
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Looking forward
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R&D and investments

ÁOngoing

ïRETROFIT55

(EU project within Horizon Europe)

ïVIT-VI

(German project within ProFIT)

ïDesignAssist

(German project financed by BMWE)

ÁUpcoming

ïFIT-HORIZONS

(EU project within Horizon Europe)
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Since 2020  
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DesignAssist

ÁAI-Supported Systems for the Design of

New Ships and Retrofits

ïStrategic extension: AI-supported design 

evaluation within CAESES

ïNew capabilities: Weight estimation, stability 

assessment, automated layouts ςall parametric 

and variant-based

ïPractical relevance: RoPaxand electric ferries as 

demonstrators with direct link to the energy 

transition
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Variation of the bare hull with tunnel kept constant
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