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The problem

91% of companies anticipate a labor shortage 
within a decade1

Musculoskeletal  disorders are the leading 
occupational health issue in EU construction 2

1  Brucker Juricic, B.; Galic, M.; Marenjak, S. Review of the Construction Labour Demand and Shortages in the EU. Buildings 2021,11, 
17. https://doi.org/10.3390/buildings11010017

2  European Agency for Safety and Health at Work. Work-Related Musculoskeletal Disorders: Prevalence, Costs and Demographics in 
the EU. https://osha.europa.eu/en/publications/msds-facts-and-figures-overview-prevalence-costs-anddemographics-msds-europe

https://doi.org/10.3390/buildings11010017


AI in AEC / March 19, 2026 / Helsinki            Pierpaolo Ruttico  /  INDEXLAB ƿ Politecnico di Milano

The available solutions
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The available solutions
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The prototypes of the past

Early precursors (ROCCO 
1994, Pritschow 1998) 
remained at prototype or 
description stage
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The solutions currently in use require extensive infrastructure

Wienerberger WLTRMULE
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Ǎuif!risk is that machine constraints and construction 
logistics dictate designǍ

Ǎopu!uif!puifs!xbz!bspvoeǍ
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Existing robotic solutions don't fit small -scale sites

Small construction projects, 
such as residential, 
commercial fit-outs, small 
home builds, are characterized 
by low repeatability and high 
variability in the work to be 
performed.



Research and development at INDEXLABƿXR, Robotics, AI
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Research and development at INDEXLABƿPlaying with RL
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VIDEO
PAPER

https://www.indexlab.it/260319
https://www.indexlab.it/260319


Research and development at INDEXLAB ƿBrix
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Dealing withmisplacement;
Still too big and heavy;
Calibration issues;
It requires a skilled operator 
for problem solving. VIDEO

PAPER

https://www.indexlab.it/260319
https://www.indexlab.it/260319


Research and development at INDEXLAB ƿBric-a-brick
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VIDEO
PAPER

https://www.indexlab.it/260319
https://www.indexlab.it/260319
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Our target context: residential buildings ǀdoors as narrow as 
800mm, walls up to 3m, one bricklayer.

A proposal for small -scale sites ƿBric-a-brick
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A proposal for small -scale sites ƿBric-a-brick

Mobile base: Wortex
BEACH 270-E tracked 
electric wheelbarrow.

Lifting column: Linak 
LC3E0008DK ǀ900mm 
stroke, reaches 4.5m 
with extended arm.

Cobot: Doosan H2515 ǀ 
25kg payload, 1500mm 
reach, 6 torque sensors.

Total system weight: 
150kg ǀtransported in a 
standard van, deployed 
by one person.
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A proposal for small -scale sites ƿBric-a-brick
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A human-machine collaboration to avoid musculoskeletal 
disorders ƿBric-a-brick
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Inclusive ƿBric-a-brick

End-effector: Schunk EGU 60 electric gripper + custom 3D-
printed flange interface with operator buttons.
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Machine Vision ƿBric-a-brick

Depth sensor: Intel 
RealSense D457 
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Software Architecture ƿBric-a-brick
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Software Architecture ƿBric-a-brick
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Software Architecture ƿBric-a-brick



From camera stream to robot motion 

1.Scan ǀ cobot hand-guided near to pallet, then executes 
spiral-mode sweep

2.Segment ǀ SAM 2 isolates clay blocks from background in 
real time

3.Recognize ǀ FoundationPose estimates 6-DoF pose of 
each visible block

4.Plan ǀ Grasshopper3D simulates reach, clusters blocks 
into batches, generates robot program

5.Collaborate ǀ cobot picks and transports; operator applies 
mortar and hand-guides final placement
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Pipeline overview ƿBric-a-brick



Software Architecture and workflows ƿBric-a-brick
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Motion Planning: Grasshopper3D BIM-to-robot trajectory in a parametric environment.
Wall geometry Ÿ divided into macro-rows, divided into batches of 8ƿ11 blocks based on cobot reachability simulation. Custom 
post-processor generates linear motion program at 50ƿ250mm/ s.
Key design departure from traditional masonry: construction proceeds in diagonal parallelogram batches, not row-by-row ǀ
minimises machine repositioning and recalibration errors.



Tests ƿBric-a-brick
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