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slido.com

#PathfinderChallenges
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More information on this Pathfinder Challenge

• Work Programme 2025 pages 41-45

• Challenge Guide in the QR code 

• Info Day on 4 April in person and 

online – slides and recordings ex-post

• Call open: 28 July 2025

• Call close: 29 October 2025

• €4m per proposal consortia + single
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EIC Work Programme 2025: Instruments

AcceleratorTransitionPathfinder BusinessResearchWHAT? WHY?
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EIC Work Programme 2025: Budgets
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Construction is facing a perfect storm

• Meeting growing demand for buildings, housing, 
(energy) infrastructure, data centres, etc.

• Handling a wave of renovations

• Transitioning to carbon neutrality

• Adopting circular practices

• Boosting productivity

• Addressing labor shortages

• Controlling escalating costs

• Transitioning to zero-emission jobsites

• Construction Carbon Sinks: lifetime opportunity?

Essentially:

 CO2 ÷

 Labor 

 Materials 
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AEC policy context

Deep-tech

@ EIC

Science

Business

Policy
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ConTech investment trends



9 Proprietary European Innovation Council | eic.ec.europa.eu | F.J.H. Mouwen

9

Construction Decarbonization: Strategies

Change the way we design

 Change the way we fabricate

 Change the way we use materials

 Change the materials we use
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Pathfinder Challenge 2023: Portfolio examples

FlexiForm Universal Timber Slab

➔ Trend: offsite industrialized fabrication. Opportunity: onsite assembly?
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Pathfinder Challenge 2025

Towards autonomous robot collectives delivering collaborative 
tasks in dynamic unstructured construction environments

Towards …

 autonomous

 robot collectives

 collaborative tasks

 dynamic unstructured

construction environments

Scope
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Pathfinder Challenge 2025

Overall objective: future digital production and assembly chain

Objective #3Objective #2Objective #1

Develop simplified structural 

material-robot building system 

of discrete modules

• TRL4 “Pavilion”

• Relevant “architectural scale”

• Infrastructure, building, other

• Design-for-robotic-assembly

• Assembly simulation

Develop autonomous multi-

robotic collaborative platform

• Assembly task objective #1

• At least 2 robots collaborating

• Robot-robot, human-robot

• System states, modes, safety

• Scalability potential solution

• Paradigm #1 and #2 allowed

Demonstration autonomous 

assembly sequence of building 

system (Objective #1) by multi-

robotic platform (Objective #2)

• TRL4

• System limits, resilience, gaps

• Intermediate structural stable

• Optional disassembly
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Notional examples of TRL4 building system

Clockwise: MIT reinforced 

concrete construction 

concept with collaborative 

robotic functions, stone 

arch of topologically 

interlocking blocks, 

"tetrapods" for coastal 

protection, segmented "Fly 

Eye Dome" inspired by 

Buckminster Fuller, 

segmented bridge,
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Construction robotics: 2 paradigms

Paradigm 2Paradigm 1

Source: ETH Zurich (robotization of existing Menzi Muck walking excavator) Source: Gitai (novel collaborative relative robots integrated with building elements)

Robotizing existing machine topologies Develop novel (collaborative) robotic topologies
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Pathfinder Challenge 2025

Expected impact and outcomes

• Serve as a lighthouse for industrialization in important policy areas, such as EU 

Green Deal, affordable housing, renovation wave, circular construction, 

infrastructure development.

• Contribute to digital and green transition of the construction sector.

• Addressing anticipated shortages and competition in the labor markets.

• Enhancing productivity and competitiveness of the construction industry.

• Improving worker safety.

• Facilitate a shift towards offsite industrial fabrication coupled with onsite 

assembly and disassembly. Reducing on-site construction emissions, waste.
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Pathfinder Challenge 2025

Process of evaluation and portfolio building

Active projects

Pro-active portfolio 

management

Step 1             Step 2

Evaluation procedure

EIC Work

programme 
Assessment of 

each proposal 

separately

Composition 

of portfolio

Strategic 

plan
Portfolio 

considerations 

in Challenge 

guide 
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Pathfinder Challenge 2025 portfolio building

Step 2: portfolio selection (notional)

Above threshold ranking 

list overall scoring

Map shared components 

complementarities, gaps

Map potential value from 

lower ranking proposals 

categories, sub-categories

Adjust order to reflect 

highest synergetic value in 

portfolio context, budget

Step 1

Priority ranking

Proposal A

Proposal C

Proposal E

Proposal F

Proposal G

Proposal K

Proposal M

Proposal P

Priority ranking

Above threshold ranking

Proposal A

Proposal B

Proposal C

Proposal D

Proposal E

Proposal F

Proposal G

Proposal H

Proposal I

Proposal J

Proposal K

Proposal L

Proposal M

Proposal N

Proposal O

Proposal P

Proposal Q

Proposal R

• Panel 2 top experts

• In person, in Brussels

• Assess interrelationships, no re-evaluation

• No COI
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Pathfinder Challenge 2025

Towards autonomous robot collectives delivering collaborative 
tasks in dynamic unstructured construction environments

Category: application fields

Sub-categories Domains

Building
Pavilion, tower, arch, slab-beam-column, vault, shell, space 

frame, etc.

Infrastructure Bridge, tunnel, culvert, road, channel, etc.

Sub-structure Anchoring, piling, footing, slabs, walls, etc.

Site-preparation
Surveying, earthmoving, scraping, scooping, trenching, 

stabilization, demolition, etc.

Other construction
Coastal erosion protection, energy infrastructure, 

emergency shelter, desertification mitigation, etc.

Category: approach

Sub-categories Domains

Type of robot

See 

Challenge 

Guide

Number of agents

Coordination strategy

Type of sensors

Type of building elements

Target type of environment

Material-robot integration

Stability during assembly

Develop:  construction system +  robot system

  Demonstrate:  assembly sequence at TRL4
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Variability

Pathfinder Challenge 2025

Category #1: Application fields

Category: application fields

Sub-categories Domains

Building
Pavilion, tower, arch, slab-beam-column, vault, shell, space 

frame, etc.

Infrastructure Bridge, tunnel, culvert, road, channel, etc.

Sub-structure Anchoring, piling, footing, slabs, walls, etc.

Site-preparation
Surveying, earthmoving, scraping, scooping, trenching, 

stabilization, demolition, etc.

Other construction
Coastal erosion protection, energy infrastructure, 

emergency shelter, desertification mitigation, etc.

The portfolio will seek diversity amongst sub-categories 

and domains if possible and valuable

Stone arch assembled with 

topologically interlocking 

"osteomorphic" blocks

Segmented tunnel lining 

for tunnel boring 

machines

"Urbach Tower" on-site 

manual assembly of 12 

curved timber segments. 

Example of "pavillion"

HVDC infrastructure 

construction
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Pathfinder Challenge 2025

Category #2: Approach

Category: approach

Sub-categories Domains

Type of robot
Adopted legacy mobile equipment, absolute (robot separate of building kinematic chain), relative (robot part of building kinematic chain, etc.), 

ground-based, climbing, cable-driven, aerial, industrial, and end-effectors (grippers, twist locks, magnetic, vacuum, mechanical, etc.

Number of agents Dyad, triad, quartet, team, cluster, swarm, uniform general-purpose agents, pluriform task-specific agents,

Coordination strategy
Centralized (global, top-down, direct), decentralized (distributed, bottom-up, indirect, stigmergy), hybrid (combinations, extended stigmergy), 

level of autonomy (1-5) and integration of humans, blueprint goals, functional goals

Type of sensors
Camera, motion, force, sonic, range, magnetic, sensors embedded in building elements, passive, active, global, local, etc.), protection against 

(future) harsh environments

Type of building elements Blocks, voussoirs, modules, beams, piles, tiles, cages, wires, fibres, fabric, panels, frames, node-and-strut, etc.

Target type of environment Benign on-site, disaster scenario, hostile environment, existing building, etc.

Material-robot integration None, added functionality, critically integrated, etc.

Stability during assembly Use of temporary support elements, self-stable, counterbalancing, resilience strategy for environmental variability and unstructured conditions

The portfolio will seek diversity amongst sub-categories 

and domains if possible and valuable
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Collaborative robotics: examples

Source: MIT (collaborative assembly of space frame truss-structure with relative robots) Source: Princeton University CREATE Laboratory (collaborative assembly of an arch

made of stacked glass blocks. The example shows stability of the arch during 

assembly

using a strategy of two collaborative robots. However, in this case the robotic arms

are fixed rather than mobile. Other strategies are possible)
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Collaborative robotics: relative robots example

Source: GITAI (example shows construction demonstrator of a tower for space application using multiple relative robots integrating building elements and robotic arms.

This solution shows one example of overcoming workspace constraints at architectural scale using collaborative relative robots).
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Building system - machine integration

Source: Herrenknecht AG (tunnel ring building using segmented tunnel lining with various collaborative ring segment handling machines of custom topology. This example

serves as possible inspiration of an existing mature (underground) construction method with standardized building elements and some level of machine – building element

Integration. These ring assembly sequences are manual and not yet automated).
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Pathfinder Challenge 2025

Portfolio management

• Working group 1: Technical

• Technical synergies

• Working group 2: Commercial

• IP, commercialization, T2M, etc.

• Working group 3: Regulation

• Standards, regulations, safety, machine 

directives, etc.
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Pathfinder Challenge 2025

Towards autonomous robot collectives delivering collaborative 
tasks in dynamic unstructured construction environments

Why do this?

• Develop future tools to increase productivity

• Substitute jobs that are dirty, dear, dangerous

• Emerging trend: off-site industrialized fabrication Beyond that: future on-site 

assembly

• Anticipate future labour shortages, attractiveness

• Develop cutting-edge capabilities in EU

• Blue ocean innovation more widely applicable
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More information on this Pathfinder Challenge

• Work Programme 2025 pages 41-45

• Challenge Guide in the QR code 

• Info Day on 4 April in person and 

online – slides and recordings ex-post

• Call open: 28 July 2025

• Call close: 29 October 2025

• €4m per proposal consortia + single
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