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THE FUTURE OF 3D BODY SCANNING IN ORTHOTICS 
Various pathologies require the use of orthoses, medical devices designed to com-
pensate for musculoskeletal disorders. These devices can involve various body parts 
(arms, hands, knees, ankles, etc.), but all present a common challenge: precise adap-
tation to the patient's anatomy. In the case of an ankle orthosis, measurements are 
currently taken using a plaster cast. A Certified Prosthetist-Orthotist (CPO) ma-
nually corrects the position of the foot, placing it in an immobilized state, and then 
creates a mold used for the manufacture of the orthosis. This procedure is time-
consuming and can lack precision, sometimes leading to the need to make a second 
version of the orthosis for improved comfort. 

With the introduction of digital methods (computer-aided design, 3D printing), the 
orthopedic profession expresses the need for a digital alternative to plaster molding. 
The use of optical scanners for precise measurements is hampered by obstacles 
created by the technician's hands, covering the foot and making it partially invisible 
to the optical scanner.  

HelpMeWalk consortium proposes an innovative technological solution for mea-
surements: a smart bandage equipped with hundreds of magnetic sensors. These 
sensors provide a set of digitized points representing the anatomical shape enve-
loped by the bandage, which is then reconstructed using a software. These mea-
surements can be used to 3D print a personalized orthosis. 

First, the smart bandage and sensor system will be developed by project partners, 
together with the software for calculating anatomical shapes. The device will then be 
deployed with orthopedic partners and tested on a group of 200 patients. Finally, 
the prototype will be manufactured, and documentation will be prepared for certifi-
cation. This fast and precise technological solution is expected to reduce the time 
required for orthosis design, facilitate optimal adaptation of the orthosis, and de-
crease manufacturing costs. In the long term, the goal for the industrial partners is 
to market the 3D imaging smart bandage so that this innovation can benefit a larger 
audience. This technology will also contribute strengthening the innovative ecosys-
tem in the Upper Rhine region in the field of orthopedic technology. 

 
The HelpMeWalk project is part of the Science Offensive of the trinational 

Upper Rhine Metropolitan Region 
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* LinkedIn: Project pre-
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HelpMeWalk  project aims to develop a smart bandage  
capable of digitizing in a few seconds the shape of a limb 

Duotec is also an associated partner of the 
project. 

It is a global electronics service provider, 
which works in innovative manufacturing 
technologies, as well as in basic research 
and the development of state-of-the-art mi-
croelectronics, sensor technology and con-
nectivity solutions.                    

Duotec will collaborate with HFU in the  development of a method       
of coating electronics to make them washable. 

 
Duotec will be responsible for defining the specifications for the elec-
tronics, together with the partners BellwaldTEC, Université de Stras-
bourg, FHNW and HFU.  

ASSOCIATED PARTNERS 

 

 

 

 

 

The main associated partner of the project is the 
BellwaldTEC GmbH company, a start-up which 
is a spin-off of the FHNW, that develops and 
markets innovative solutions for body scan for 
orthopedic applications.  

BellwaldTEC is developing a new and versatile 
digital measuring system for recording body 
surfaces. 
 
The measurement principle is based on the de-
termination of the spatial position in a magnetic 
field generated near the patient. 

 
By using a magnetic field, the CPO’s corrective 
hands are invisible to our scanning textile. 
When used in orthopedic technology, the cor-
rective position of the limbs can be recorded 
under palpation, since the corrective hands of 
the CPO are invisible to magnetic fields.  

 

CERTIFIED  
PROSTHETIST-ORTHOTIST  

 

The CPO associated partners 
will contribute  to  the defi-
nition of the anatomical re-
gions to be precisely mea-
sured.  

They will carry out the vali-
dation study of the orthotic 
design using the intelligent 
bandage demonstrator. 

Orthopedic centers will re-
cruit patients for whom an 
orthosis will be made using 
the 3D scan obtained with 
the smart bandage.  

Patients volunteers that will 
take part in the study will 
benefit from orthotics that 
are better customized and 
produced faster than the 
conventional method. 
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Strasbourg University - Unistra 

The ICube Laboratory of the University of Strasbourg is the project coordi-
nator. ICube is in charge of the design of the multilateration algorithm 
that accuratly computes the position of each sensor from the magnetic 
field they measure as well as the integration of sensors in the bangage.  

 

Fachhochschule Nordwestschweiz - FHNW 

The FHNW is in charge of the design of the electronic hardware for this 
project. This encompasses the PCB boards on which magnetic sensors will 
be soldered as well as the control of the coils that will generate magnetic 
fields.  

 

Hochschule Kaiserslautern - HS-KL  

The HS-KL is in charge of the development of the algorithm providing the 
3D model of the ankle from the scatter plot of the position of the sensors 
in the bandage.  

 

Hochschule Furtwangen - HFU 

The HFU is in charge of the encapsulation of sensors and electronic 
boards in a biocompatible polymer which aims at improving the ro-
bustness of the device towards mechanical stresses during usage (torsion, 
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To take the measurement, we wrap the foot in a bandage containing hundreds of 
magnetic sensors placed above a plate with integrated coils that generate magnetic 
fields (1). The magnetic sensors detect the field generated by each coil in the 
‘induction plate’ (2). Based on these measurements, we can determine the position 
of each sensor, which then allows us to reconstruct a 3D model of the ankle (3).  

Intelligent bandage system saves time when taking  
anatomical  measurements during orthosis development,   

compared with plaster molds 

PROJECT  PARTNERS 



The 3rd meeting of the HelpMeWalk consortium took 
place at the Rottweil research center of Hochschule Furt-
wangen (HFU). 

Volker Bucher, project partner and Vice Dean for 
Research, Transfer, and Continuing Education at HFU, 
presented his institution: the campuses and academic 
programs, the research institutes and partnerships with 
industry, as well as the research projects led by his team. 

The new members of the project were introduced: Sarah 
Chouchene, a data scientist who joined ICube-Unistra in 
March, and Nicolas Pfaff, who started at HFU in early 
May and will replace Nicolai Simon, who is now head of 
the Rottweil center. 

HFU: Nicolai Sim on presented the piston of the 
semi-automatic dispenser that was created to fill the 

silicone mold for sensor encapsulation. Weaknesses of 
the system were identified and improvements are plan-
ned (Fig. 1). 

FHNW: Jor is presented the new  prototype and 
the flexible sensors they are developping.  

They are working on miniaturizing the sensors, which 
will be used for prototypes designed for children (Fig. 2). 

UNISTRA: Manon and Sarah presented the progress of 

their work on applying machine learning and deep lear-
ning models for localization of magnetic sensors  
(Fig. 3). 

HSKL: the team presented results on cross-

reconstruction methods of foot shape. (Fig. 4). 

 
 

3RD  CONSORTIUM MEETING 
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Fig. 2 

Fig. 3 
Fig. 4 

Fig. 1 



HELPMEWALK AT VIVATECH 2025  
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Paris hosted the 9th edition of VivaTech, Europe’s 
biggest start-up and tech event, from 11 to 14 June 
2025.  

The aim of the 2025 edition was to explore the new 
frontiers of innovation, in technological, economic, 
geopolitical, societal and environmental terms. 

The event brought together the best speakers, start-
ups, the private and public sectors to examine tech-
nological advances. 

Prof. Dr Joris Pascal and Dr. Thomas Quirin from 
the FHNW took part in the event. 

They presented the latest prototype for the faster 
design of custom-made orthoses and prostheses. 

 

 

 

 

 

 

 

 

 

 

 
 

 

HELPMEWALK AT BMT 2025  

 

 

 

 

 

 

 

 

 

 

 

 

 
You can download the poster presented at the  

conference  on the project website. 

 

Over 500 participants gathered for the BMT con-
ference on biom edical engineer ing, held 
from September 9 to 11, 2025, at the Fa-
chhochschule Nordwestschweiz FHNW .  

It was a great chance to learn about the state of 
research in this field. It was also an opportunity 
to showcase the performance of the wireless 
scanning textiles developped by Dr. Joris Pascal 
team, which aim to replace plaster molding for 
the design of ankle-foot orthoses.  

Corentin had the opportunity to present the la-
test results during the BMT poster session : 

« Wireless scanning textile replaces plas-
ter molding for the design of ankle foot 
orthoses ». 
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HELPMEWALK IN WOMAG – OCTOBER 2025 

An article about the HelpMeWalk project was published 
in WOMag – Expertise in Materials and Functional 
Surfaces (10/2025) :  

HelpMeWalk – The future of 3D body scanning 
in orthotics 

By Nicolas Pfaff, Nicolai Simon and Volker Bucher  
HFU Research Centre Rottweil. 

A new approach in orthotic development focuses on the 
use of magnetic sensors to record/reproduce anatomy. 

 The measuring electronics used for this purpose are to 
be coated using a surface technology process, making 
them washable and optimised for mechanical stress.  

The HFU team’s task is to identify an optimal encapsu-
lation method that guarantees effective cleaning while 
ensuring mechanical and chemical protection. In addi-
tion, the manufacturing time must be kept to a mini-
mum. 

After the encapsulation process, the electronic compo-
nents are subjected to further tests, such as washing 
and stress tests. 

In the future, once all optimisations have been com-
pleted, the smart bandage will be tested on the first 
subjects. The main focus will be on the handling of the 
bandage and the measurement process itself. 

The data obtained will make it possible to further sim-
plify the manufacture of orthoses and improve patient 
comfort.     
      

*More information in the WOMAG Magazine -  
available in the project website  

 

 

HELPMEWALK AT URAI 2025  

Every year, TriRhe-
naTech organises the 
URAI Symposium 
(Upper Rhine Artifi-
cial Intelligence Sym-
posium), a  tr i-national 
scientific event dedi-
cated to artificial intelli-
gence.  

It takes place in a diffe-
rent country each year, 
thus underlining the 
cross-border nature of 
the alliance.  

This year, the URAI Symposium took place in France, at 
TPS (Télécom Physique Strasbourg Engineering School) 
in Illkirch, from 5 to 6 November. 

The theme of this 7th edition was: AI in Medicine and 
Healthcare: From Algorithm to Clinical Applica-
tion. 

Two teams from the HelpMeWalk consortium took 
part in URAI 2025 and presented the results of their 
research –through an oral presentation and a poster:  

Þ  ICube-UNISTRA : Sarah Chouchene  

3D morphological reconstruction from ma-
gnetic data using deep learning.   

Þ  HSKL: Fabien W ilhelm  

HelpMeWalk  - A new digital process for or-
thoses production: Data processing, Workflow 
and Accuracy  
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HELPMEWALK AT AIHEALTH 2025 

The 2nd Annual International Conference on Artificial Intelligence in Healthcare (aiHealth2025) took place on 10 
and 11 November 2025 at the FHNW (University of Applied Sciences and Arts Northwestern Switzerland) in Mut-
tenz, Switzerland. 

This conference aims to bring together industry partners, clinicians and 
academics to explore in depth the transformative role of artificial intelli-
gence (AI). 

Sarah Chouchene from ICube-UNISTRA presented a poster:  Reconstruction 
of 3D shapes from magnetic data for orthopedic orthoses using 
deep learning. 

The highlights of Health 2025: 

· Opportunity for industry partners, clinicians and academics to collabo-
rate 

· Focus on AI applications in diagnosis, treatment and digital twins in 
healthcare 

· Presents insightful talks on AI in traditional and digital medicine 

· Engaging discussions on integrating AI applications into digital twins for   

health 

· Interactive panel discussions presenting emerging AI applications 

ISPO (International Society for  Prosthetics and Orthotics) is a  scien-
tific conference bringing together all professionals in the field of external or-
thopedics and rehabilitation: surgeons, doctors, Certified Prosthetist-Orthotist, 
physiotherapists, occupational therapists, and biomechanical engineers.  

Prof. Dr. Joris Pascal from the FHNW took part in the event, which was held in 
Lyon on November 13 and 14, where he presented the HelpMeWalk project. 

Professionals in the field were enthusiastic about the demonstration of the pro-
totype and the perspectives it opens up for faster design of custom-made 
ortheses and prostheses. It was an opportunity to answer questions about the 
new technology.  

The conference also provided an opportunity to initiate collaborations with new 
orthopedic clinics.  

HELPMEWALK AT ISPO FRANCE 
 

 

HELPMEWALK AT HEALTH TEC DAY 

HealthTech Day, in  collaboration with the FMTS (Federation of Translational Me-
dicine in Strasbourg), took place on Friday 14 Novem ber  2025 at the Faculty of 
Dental Surgery in Strasbourg. 

The ICube-UNISTRA team participated in the event: 

Þ Dr. Morgan Madec gave an oral presentation : Magnetic Localization for Biomedical Applications. 

Þ Manon Lambert  presented a poster with results from the : Reconstruction of 3D shapes  

from magnetic data for orthopedic orthoses using deep learning. 

Poster available on the projet website. 



The work of the HFU team, coordinated by Prof. Dr. Volker Bucher, focuses on identifying an optimal encapsulation 
method for the sensors integrated into the smart bandage, ensuring effective cleaning while simultaneously providing 
mechanical and chemical protection.  

A central aspect of the project is the reusability of the sensor technology. Therefore, the sensor-equipped bandage 
must be cleaned after use. To protect the sensors from moisture ingress and exposure to cleaning agents, the sensor 
technology is encapsulated in silicone. In addition, a Parylene C coating is currently under development to prevent 
corrosion that may occur during repeated cleaning processes. 

Furthermore, a device for stress testing has been developed to evaluate the sensor cir-
cuit boards prior to encapsulation. A corresponding version of the device for testing 
after encapsulation is currently under development. The encapsulated electronic com-
ponents undergo further testing, including washing tests. As part of the testing proce-
dure, all magnetic sensors are read out after each washing cycle. 

In addition, manufacturing time must be minimized. For subsequent series production, 
a semi-automatic process is being developed in which a dosing robot sequentially 
moves along several moulds and encapsulates the circuit boards in multiple steps. The 
system is based on a cartridge concept containing 2K silicone, which is pressed through 
a mixing nozzle during application and thus mixed directly before being placed into the 
respective mould (Fig. 1). This dispensing system enables a high level of repeatability 
and ensures consistent encapsulation quality.  

 

FHNW PRELIMINARY RESULTS 

In October 2025, the team led by Prof. Dr. Joris Pascal 
at FHNW, in collaboration with Basler Orthopädie René 
Ruepp AG and BellwaldTEC, had the opportuni-
ty to test the latest version of their innovative magnetic-
field-based leg scanning prototype, developed as part of 
the HelpMeWalk project.  

First, the partners reviewed traditional leg casting tech-
niques, carried out using support bandages or plaster 
casts. These methods require the patient to remain im-
mobile while the cast is opened using a blade and then 
scissors, a step that can be delicate or even dangerous, 
particularly for patients with motor impairments.  

 

 

 

 

 

 

 

Three-dimensional measurements of the patient’s leg 
were taken using the prototype, and an orthosis will be 
manufactured and compared with another one produced 
using traditional methods. 

Results to follow, with promising outcomes. 
 

Many thanks to Florence Ruepp, CEO and certified 
prosthetist-orthotist, for her support of the project and 
for offering the opportunity to carry out this compara-
tive analysis. 
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HFU PRELIMINARY RESULTS 

* More information sur WOMag - available in the project website 

 

Fig. 1 



Prof. Dr. Tronnier's team  uses a point cloud ac-
quired by sensors disposed in the smart bandage to re-
construct and model body structures with high precision 
from a relatively small number of data points. 

The 3D point acquisition was achieved using the ma-
gnetic field tracking system, which determines the posi-
tions of three-axis magnetic field sensors.  

Surface reconstruction is model-based, mapping the 
acquired point cloud onto a normalized 3D surface mo-
del of an average lower leg. The process involves five 
main steps: 

1. Error Cleaning: to remove uncatched m esure-
ment errors of the 3D coordinate calculation. 

2. Rigid Pre-Registration and Size adjustment: 
the normalized model is adjusted and scaled along the 
main anatomical axes of lower leg and foot to match pa-
tient-specific dimensions.  

3. Fine Registration: an iterative Closest Point 
(ICP)algorithm is used to refine alignment between the 
point cloud and the scaled surface model. 

 

 

4. Shape Adjustment: through a TPS (Thin-Plate-
Spline) algorithm to match the form. 

5. Post-processing: Finnaly results w ere enhan-
ced using (1) a Windowed Sinc Smoothing to remove 
undetected outliers caused by randomnoise, (2) a surface 
shrinking to correct for a 3 mm offset caused by the ban-
dage thickness, and (3) a final smoothing to obtain a 
high-fidelity representation of the 
surface. 

A reconstruction test was per-
formed, which shows that the indi-
vidual steps consistently decrease 
mean distance error down to 2,89 
mm when comparing the results to 
a provided optical surface scan of 
the reference leg. 

First results demonstrate the po-
tential of the magnetic sensor 
patch approach of HelpMeWalk 
for accurate 3D reconstruction of 
lower limbs. Though broader vali-
dation across diverse patient groups and real-world con-
ditions is still required.    9 

 UNISTRA PRELIMINARY RESULTS 

The whole system, consisting of bandages equipped 
with sensors, winding patterns, measurements, recons-
truction algorithms and 3D printing, has been validated 
in terms of geometric accuracy. 

The ICube laboratory team, coordinated by Dr. Morgan 
Madec, is involved in var ious aspects of the pro-
ject : 

Þ In the development of the algorithm for  determining  
he location and orientation of the sensors 
(Fig. 1) 

Þ In the  Development of a graphical interface integra-

ting prediction algorithms using deep lear-
ning (Fig. 2) 

The geometric accuracy of the bandaging system and 
reconstruction algorithm is validated by comparing 
predictions with scanned data. 

The result of 3D reconstruction using machine learning 
methods is a colour map that visualises the distribution 
of measurement errors across the limb. 

HSKL PRELIMINARY RESULTS 

 

Fig.2 

Fig.1 



WE HAVE RECRUITED  

Fabien Wilhelm joined the  HS-KL team in June 2025. 

Fabien is a software developer specialized in 3D reconstruction. 
He studied at HSKL and has a background in medical informa-
tics, with experience in computer vision and DICOM.  

CLOSING  
MEETING 

Contact                          

http://www.helpmewalk.eu 

PROJECT FUNDING  

The HelpMeWalk project is part of the Science Offensive of the trinational Upper Rhine Metropolitan Region, co-financed by the 
European Union via the Interreg Upper Rhine programme, the Grand Est Region, the Ministerium für Wissenschaft, Forschung 
und Kunst of the Land of Baden-Württemberg and the Ministerium für Wissenschaft und Gesundheit of the Land of Rhineland-
Palatinate.  

The Swiss Confederation and the Cantons of North-Western Switzerland are contributing to the funding of the Swiss partners in 
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WHERE TO  
FIND US 

Scan the QR code  

to access the agenda  
of upcoming events that con-
sortium members will attend.  

The closing meeting of the 
HelpMeWalk project will take 

place in Strasbourg  
on March 30, 2026.  

EXCERPT OF THE INTERVIEW WITH DR MORAGN MADEC 

What is the technology behind HelpMeWalk project?  

To carry out the measurement, we wrap the foot in a bandage containing hundreds of 
magnetic sensors and place it above a plate similar to an induction plate, into which coils 
generating magnetic fields are integrated. The magnetic sensors in the bandage detect 
the field generated by each coil of the “induction plate.” Based on these measurements, 
we can determine the position of each sensor, which then allows us to reconstruct a 3D 
model of the ankle. The orthosis can then be designed directly on the 3D model and 
subsequently printed, all using a single software tool.  

 
 
 
 
 
 
 
 

 
 
 

 
Full interview on the website : https://science.rm tm o.eu/actualites   


