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The problem

91% of companies anticipate dabor shortage
within a decadée

Musculoskeletal disorders are the leading
occupational health issue in EU constructiod

1 Brucker Juricic, B.; Galic, MMarenjak, S. Review of the Constructiohabour 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. WofRelated Musculoskeletal Disorders: Prevalence, Costs and Demographics in
the EU.https://osha.europa.eu/en/publications/msds-facts-and-figures-overview-prevalencecosts-anddemographics-msds-europe
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The available solutions

Wienerberger AG
Press Release

wienerberger

Innovation at Wienerberger - First
brick house built by masonry robot

» Australian masonry robot Hadrian X designed by robotics specialist FBR builds
first Wienerberger clay block house

> Partnership between FBR and Wienerberger advances automation and
digitalization in the construction industry and sets new standards

Vienna, August 22, 2022 - As a pioneer of modern building construction and sustainable housing, the entire
Wienerberger Group is working on advanced system solutions to drive innovation and digitalization in the
construction industry. At the end of 2018, Wienerberger signed a multi-stage partnership agreement with FBR
(Fastbrick Robotics), a company listed on the Australian stock exchange, the objective being to develop an innovative
method for robotic bricklaying and to design optimized brick solutions for the masonry robot Hadrian X. This
construction robot, a specialist in masonry work, has just completed the first residential building in Wellard, Australia,
with Porotherm bricks produced by Wienerberger.
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The available solutions

Wienerberger AG UK’S F

Press Release

Innovation at Wienerber¢
brick house built by maso

» Australian masonry robot Hadrian X designed by robo
first Wienerberger clay block house

> Partnership between FBR and Wienerberger advances
digitalization in the construction industry and sets new

Vienna, August 22, 2022 - As a pioneer of modern building construction
Wienerberger Group is working on advanced system solutions to drive it
construction industry. At the end of 2018, Wienerberger signed a multi-stag
(Fastbrick Robotics), a company listed on the Australian stock exchange, the obje
method for robotic bricklaying and to design optimized brick solutions for ti
construction robot, a specialist in masonry work, has just completed the first resid:
with Porotherm bricks produced by Wienerberger.
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The prototypes of the past

| Work Preparation _

Early precursors (ROCCO
1994, Pritschow 1998)
remained atprototype or
description stage

X

AN O |
BI0~Em |
wall partiioning |

remole control

Reflectors of floor wide
laser posiboning system
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The solutions currently in use require extensive infrastructure
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A u irigk s that machine constraints and construction
logistics dictate design A
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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 andhigh
variability in the work to be
performed.
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Research and development at INDEXLABp XR, Robotics, Al
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Research and development at INDEXLABp Playing withRL

VIDEO
PAPER

Towards an Al-Based Framework for Autonomous Design 383

penalties. Figure 4 and 5 show some of the main functionalities of the HV, such

as how
rewards and penalties work and how a design or a construction progress t

h
bar works.

Table 1. Examples of tasks that contribute to making progress in the relevant design or

iated tasks

Stack Ventilation, Cross Ventilation, Windows having adequate Sill height,
Adeq it of Door Ope

2. Consistent Brick Perforations

Construction  Each completion of a full level of bricks

bl



https://www.indexlab.it/260319
https://www.indexlab.it/260319
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Research and development at INDEXLABp Brix

Regisw{l Jsition

= » Dealing withmisplacement; ——
. Start GORStruct Still too big andheavy; .
tart Simulaticisy Calibrationissues; =
It requires a skilled operator = =
A SREE]  for problem solving. VIDEO |= =—
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Research and development at INDEXLABp Bric-a-brick

Sushabnility 2008, 17, 741 100k

co of BRIX shifted the focus of the Bric-a-Brick prototype from automating

The exper

clay-block wall constructior

ward relieving the majority of manual work strains for regu
Jar bricklayers while stll ensuring human-machine collaboration. In this way, the project

promotes broader inclusivity for operators of different ages, genders, and abilities, nudging

onstruct

present practices toward an inclusive approach to make work more equitable

and accessible, and emphasizing the importance of creating technological solutions that

respect diversity and value individual capabilitis (Figure 11).

W

lusivity les at th

Figure 11 heart of the Bric-t-Brick project, guiding both ts design.

Weight compensation, maneuverability, and embedded safety are key to ensurin

s broader access (0 the p

i, including operators of different ages, ge

Therefore, to meet TRL 9 by 31 Decomber 2026, some key assumptions have been

re characteristics of the machine

established to

nable a more immediate dive into the o
The first set of assumptions concerns the replicability of the job type: in this use
ind passages can be as narrow as 800 mm, so the focus is on clay-block

case, doors
wall construction (including load-bearing walls) up to around 3 m in height. This is
because modular yet cost-effective solutions for small-scale residential buildings in Italy
ential structure withstands live loads up to
with another

normally employ clay blocks, and a typical re

2kN/m? [27]. Itis mandatory to work within these fimits (Figure 12), alo

important factor: foundations are already in place.

ats are met if the pr

These require oty ped system is compact (its width is small
enough to allow the machine to easily pass through doors; Figure 13), lightweight (it is

casily transportable on-site using a simple van; Figure 14), and directly movable next to a

wall by a bricklayer, thereby reducing the majority of the system's transportation costs. It
must also include a lifting mechanism for the robot arm to fift the clay black to the required
height to finish the wall construction

The second set of assumptions concerns the features of the clay blocks to be used

specifically why the same model—the Wiesterberger Pt BIO MOD 30-25/19—of the BRIX

prototype was employed in this case

phase involves an

E ovative approach to problem-solving, the priority was
to eliminate non-essential elements that, while potentially elegant, would not necessarily
contribute to long-term objectives. A Porotherm clay block with rectangular apertures at
the center was assumed to be the easiest to use straight away, as the fingers of a standard
industrial gripper can immediately conform to its surface without additional customization.
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A proposal for small - scale sites p Bric-a-brick

Our target context: residential building$ doors as narrow as g
800mm, walls up to 3m, one bricklayer. | |

¥l
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A proposal for small - scale sites p Bric-a-brick

Mobile base: Wortex
BEACH 270E tracked
electric wheelbarrow. & N

IntelRealsense D457
+

Gripper Interface

+
Schunk

L EGU 60-MB-M-B
°F 5 Gripper

Lifting column: Linak
LC3EOO08DKI 900mm S
stroke, reaches 4.5m
with extendedarm.

Cobot: Doosan H2515 |
25kg payload, 1500mm
reach, 6 torquesensors.

with Tracks

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

v Intel Realsense D457
& » M5 screws sockets
‘ 3 for flange interface

Buttons to enable handguiding

Y -
. Buttons to de-grip the clay block
- & N\
A b ' ‘ M6 screws sockets
/ i for gripper interface
B | )
i Schunk EGU 60-MB-M-B
g \ ‘ gripper
= - e
& ; ¢
N E (Fu'
' o
Gripper fingers
.
%
<
-

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



Al in AEC / March 19, 2026 / Helsinki Pierpaolo Ruttico / INDEXLABp Politecnico di Milano
Machine Vision p Bric-a-brick

Depth sensor: Intel
RealSense D457
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Software Architecture p Bric-a-brick

Al fields

aTl (lV > cs > arXiv:2408.00714

Help | Advanced Search

Computer Science > Computer Vision and Pattern Recognition Access Paper'

View PDF
SAM 2: Segment Anything in Images and Videos HTML (experimental)

TeX Source
Nikhila Ravi, Valentin Gabeur, Yuan-Ting Hu, Ronghang Hu, Chaitanya Ryali, Tengyu Ma, Haitham Khedr, Roman R&dle, Chloe Rolland, Laura Gustafson, Eric Mintun, Junting =~ Ve"fcense

Pan, Kalyan Vasudev Alwala, Nicolas Carion, Chao-Yuan Wu, Ross Girshick, Piotr Dollar, Christoph Feichtenhofer S:’é“’l"t browse context:

< prev next >
We present Segment Anything Model 2 (SAM 2), a foundation model towards solving promptable visual segmentation in images and videos. We build a data engine, which improves model and ” evf/J | rec er!t | 2024-08

data via user interaction, to collect the largest video segmentation dataset to date. Our model is a simple transformer architecture with streaming memory for real-time video processing. SAM 2 Change to browse by:
trained on our data provides strong performance across a wide range of tasks. In video segmentation, we observe better accuracy, using 3x fewer interactions than prior approaches. In image cs

segmentation, our model is more accurate and 6x faster than the Segment Anything Model (SAM). We believe that our data, model, and insights will serve as a significant milestone for video cs.Al
segmentation and related perception tasks. We are releasing our main model, dataset, as well as code for model training and our demo. s

[Submitted on 1 Aug 2024 (v1), last revised 28 Oct 2024 (this version, v2)]

Referenrea & Citatinne

Comments: Website: this https URL video & prompts in one or multiple frames prompt video frame
Subjects:  Computer Vision and Pattern Recognition (cs.CV); Artificial Intelligence (cs.Al); Mz s eesacatinensnsesedniisensewaee | annotate
Cite as: arXiv:2408.00714 [cs.CV] : = L
(or arXiv:2408.007 14v2 [cs.CV] for this version) .ma e
https://doi.org/10.48550/arXiv.2408.00714 @ HHaS model
encoder
Submission history v
From: Christoph Feichtenhofer [view email]
[v1] Thu, 1 Aug 2024 17:00:08 UTC (12,189 KB) prompt memory memory
[v2] Mon, 28 Oct 2024 16:37:57 UTC (31,965kB) | 1MOAEL |---------mmmmmmmmoee- encoder attention < bank SA_V Dataset
0, * 642.6 K masklets
mask * 355M rpasks
decod * 50.9 K videos
SLOOEL * 196.0 hours

v
object segmentation throughout the video valid object mask on each frame
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Software Architecture p Bric-a-brick

Forum [ Search NGC Catalog Welcome Guest

@2 NVIDIA. NGC Catalog Explore Search Support API-Catalog 4

2NVIDIA FoundationPose Download - ]

sample inference results

Figure 2. FoundationPose used to estimate the pose of multiple grocery objects on a tray for robot manipulation.

Training

During training, we first pretrain the neural object field, pose refine network, and pose ranking network separately. We then
freeze the neural object field network and finetune the other modules in the network. We model weights are updated during
training to minimize the following objective loss functions: A contrastive loss and a cross-entropy loss function.
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Software Architecture p Bric-a-brick

.===.’, Al ~ Products v Developers v

Al

Docker for Al
Simplifying Agent Development

Docker MCP Catalog and Toolkit
Connect and manage MCP tools

Docker Model Runner
Local-first LLM inference made easy

Docker Offload
Break free of local constraints

Docker Sandboxes D
Isolated environments for coding agents

Pricing

Support

Blog

Company v

Pierpaolo Ruttico / INDEXLABp Politecnico di Milano

MORE RESOURCES FOR DEVELOPERS

Docker Brings Compose to the Agent Era: Building Al Agents is

Now Easy
Docker Accelerates Agent Development

Read more >
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Pipeline overview p Bric-a-brick

From camera stream to robot motion

1.Scan| cobot hand-guided nearto pallet,then executes
spiral-mode sweep

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

3.Recognize | FoundationPoseestimates 6-DoF pose of
each visible block

4.Plan | Grasshopper3Dsimulates reach, clustersblocks
into batches, generatesrobot program

5.Collaborate | cobot picks and transports; operatorapplies
mortar and hand-guides final placement
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Software Architecture and workflows p Bric-a-brick

Motion Planning: Grasshopper3D BIMto-robot trajectory in a parametricenvironment.
Wall geometryY divided into macrorows, divided into batches of $11 blocks based oncobot reachability simulation. Custom
post-processor generates linear motion program at 50 250mm/ s.

Key design departure from traditional masonry: construction proceeds in diagonal parallelogram batches, not rovay-row |
minimises machine repositioning and recalibratiorerrors.
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Tests p Bric-a-brick
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Unloading the robot 560
Cycle 1 487 * 143 10* 520 59 40% 0t 10 28 37 0+ 1334
Cycle 2 500 200 7 407 90 24 0t 10 23 35 0+ 1296
Cycle 3 429 187 * 9 494 50 17 0+ 8 26 39 0+t 1259
Cycle 4 450 * 197 8 404 100 39* 0t 9 27 36 0+ 1270
Cycle 5 462 173 * 10* 314 83 23 10t 9 18 44 10+ 1156
Cycle 6 482 * 163 9 399 58 17 % 10+ 9 30 44 10+ 1231
Cycle 7 492 140+ 10 255 88 31 10+ 8 21 45 10t 1110
Cycle 8 435 150 11 264 39 32 10 + 9 27 42 10t 1029
Cycle 9 471+ 146 * 8 361 50 29 10+ 9 19 45 10+ 1158
Cycle 10 400 194 % 8 333 57 36% 10+ 9 15 42 10+ 1114
Cycle 11 426 180 7 313 59 15* 10 t 9 29 38 10t 1096
Cycle 12 424 173 11 271 42 37 10+ 8 30 38 10+ 1054

Loading the robot 670
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Tests p Bric-a-brick




