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Soft Sensors Lab is an advanced research hub specializing in wearable technologies,
sustainable e-textiles, electronic textiles, and soft robotics.

With a strong focus on textile-based sensing systems and soft actuators, the lab is
dedicated to creating intelligent, flexible solutions for applications industry,
healthcare, and entertainment.
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Video 

Overview

https://youtu.be/3JXnOvFQn_8


SENSOR TECHNOLOGIES



Publication

STRETCH BENDING 
Conductive Fabric 

Dielectric layer

Hybrid Capacitive Strain Sensor 

• Stretchable, Flexible, and Deformable

• Wearable Technology Applications

https://onlinelibrary.wiley.com/doi/full/10.1002/admt.201700136


• Flexibility

• Capacitive Sensor Technology

• Wearable Technology Applications

Publication Patent AwardVideo 

PRESSURE SOFT TOUCH 

Capacitive Pressure Sensor 
TUBITAK

Project No: 120C118
04/2021-04/2024

https://www.sciencedirect.com/science/article/pii/S2590007222000375
https://patents.google.com/patent/WO2023177380A1/en
https://bbf.itu.edu.tr/haberdetay/2024/10/10/isif24-fuar%c4%b1-bronz-madalya-%c3%b6d%c3%bcl%c3%bc
https://www.youtube.com/playlist?list=PL7vrSMjVbQLsAnZ8OpPhMglysDr9hzwdM


Publication

• Seamless Knitting Technology

• Capacitive Sensor Technology

• Wearable Technology Applications  

Video 

Machine Knitted Interdigital Strain Sensor 

STRETCH BENDING 

EU-ERC Grantee
Project No: 101042402

11/2022-10/2027

TUBITAK
Project No: 120C118

04/2021-04/2024

https://onlinelibrary.wiley.com/doi/10.1002/adsr.202300121?af=R
https://www.youtube.com/playlist?list=PL7vrSMjVbQLstJ_dwiL9eKx0CNA5KHnbZ


Video 

• Resistive Sensor Technology

• Sewing Technology

• Soft Robotics

Resistive Strain Sensor 

STRETCH BENDING 

EU-ERC Grantee
Project No: 101042402

11/2022-10/2027

TUBITAK-PSF
Project No: 118M668

07/2019-12/2021

https://www.youtube.com/playlist?list=PL7vrSMjVbQLv4qMT3wKosTQ0NLoA3damb


SOFT ROBOTIC TECHNOLOGIES



Publication Patent Award

Machine Knitted Robotic Glove

Contents A 

Example Text : Get a modern PowerPoint  Presentation 
that is beautifully designed. I believe that this Template 
will your Time.

Get a modern PowerPoint  Presentation that is 
beautifully designed. I believe that this Template will 
your Time. 

• Seamless Knitting

• Robotic Technology

Video 

EU-Marie Sklodowska Curie
Project No: 842786

05/2019-04/2021

https://www.mdpi.com/2076-0825/10/5/94
https://patents.google.com/patent/US20240209876A1/en
https://tekstil.itu.edu.tr/anasayfa/2021/09/28/doc.dr.-ozgur-atalay-ve-ekibinin-teknofest-dereceleri
https://www.youtube.com/playlist?list=PL7vrSMjVbQLuSakTKKd9eZUgmfymmuTxN


Video Publication

Pouch Motors For Foot Drop
EU-ERC Grantee

Project No: 101042402
11/2022-10/2027

TUBITAK
Project No: 120C118

04/2021-04/2024

https://www.youtube.com/playlist?list=PL7vrSMjVbQLsJeDvJ1gNeUdwPpLfp-Lvi
https://onlinelibrary.wiley.com/doi/full/10.1002/aisy.202300888


Publication Press Release

• Low Boiling Liquid Actuation

• Resistive Heating and
Sensing Robotic Glove

Thermally Driven Actuators

Video 

EU-ERC
Project No: 101042402

11/2022-10/2027

https://onlinelibrary.wiley.com/doi/10.1002/aisy.202400133
https://haberler.itu.edu.tr/haberdetay/2024/05/28/giyilebilir-robotik-teknolojide-cigir-acici-yenilikler
https://www.youtube.com/playlist?list=PL7vrSMjVbQLsz32bBgsg7-PVF5kGiPTSP


TEXTILE-BASED INTERNET of THINGS 
(T-IoT) APPLICATIONS



• Stretchable

• Capacitive Textile Strain Sensor

• Monitoring Finger Motions

Video 

Sensing T-IoT Glove

https://youtu.be/Os2ywJlwnVI


Video 

Actuating T-IoT Glove
EU-Marie Sklodowska Curie

Project No: 842786
05/2019-04/2021

https://www.youtube.com/playlist?list=PL7vrSMjVbQLuSakTKKd9eZUgmfymmuTxN


Video 

UP DOWN PINCH ZOOM

Capacitive
Sensorized
Armband

Sensing T-IoT Armband

https://www.youtube.com/playlist?list=PL7vrSMjVbQLtQYK04Y22RKJAtnnIeGa_4


Video 

Multidirectional T-IoT Controller

Multidirectional
T-IoT Controller 

• Wearable Sensors

• Human Computer Interaction

• Remote Control

https://youtube.com/playlist?list=PL7vrSMjVbQLuOxXJPEifLOAv5h4hHvbGs&si=zt7Adw4718yCx-8H


Video 

Sensing T-IoT Shirt

Heartrate Detection & Respiratory Analysis Posture Recognition

TUBITAK-IraSME
Project No: 221N311

09/2022-09/2024

Press Release

https://www.youtube.com/playlist?list=PL7vrSMjVbQLu3j5JAlUXjZwhW7gey6aQa
https://www.aa.com.tr/tr/bilim-teknoloji/sporcularin-performans-analizi-itude-uretilen-akilli-tisortlerle-yapilacak/3383413


Sensing T-IoT Knee Pad

• Stretchable, Flexible, and Deformable

• Capacitive Technology

PublicationVideo 

ITU-BAP
Project No: MGA-2018-41481

05/2018-08/2019

EU-Marie Sklodowska Curie
Project No: 842786

05/2019-04/2021

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10333072
https://youtu.be/haCucFfvn20?si=tEhI9W66ojZ4heZp


FogETex

Publication

ITU-BAP
Project No: MDK-2021-43137

06/2021-06/2024

https://doi.org/10.1109/JIOT.2024.3490981


HEATING TECHNOLOGIES



Conductive Yarn

Heating Mat

• Resistive Heating

• Seamless Knitting Technology

EU-ERC
Project No: 101042402

11/2022-10/2027



SUSTAINABLE E-TEXTILES



Regenerated Cotton for Electronic Textiles (RETEX)

RETEX consortium is proposing to create 

regenerated cotton from cotton waste to create 

electronic textiles. 

EU-Marie Sklodowska Curie
Project No: 101086305

01/2023-12/2026



Research Objectives

Regenerated Cotton for Electronic Textiles (RETEX)
EU-Marie Sklodowska Curie

Project No: 101086305
01/2023-12/2026



SmartWaste

Smart Textiles made from Agriculture and 
Natural Waste Materials (SMARTWASTE) 

• Novel Sustainable Smart Textile Materials

• Replacing Conventional and High Costs Textile Materials 

• Sustainable, Environmentally Friendly, Cheaper and Novel 
Materials 

• Smart Textiles Made of Sustainable Materials & Waste
Materials

EU-Marie Sklodowska Curie
Project No: 101086258

01/2023-12/2026

Press Release

https://projects.research-and-innovation.ec.europa.eu/en/horizon-magazine/natures-threads-creating-clothes-ground


SmartWaste

• Divers, interdisciplinary, cross-sectoral, 
international consortium

• 10 Partners, 6 countries
• 5 industrial partners
• 5 RTOs

Press Release

EU-Marie Sklodowska Curie
Project No: 101086258

01/2023-12/2026

https://projects.research-and-innovation.ec.europa.eu/en/horizon-magazine/natures-threads-creating-clothes-ground


Yilmaz, A.F., Ozlem, K., Khalilbayli, F., Elmoughni, H.M., Atalay, A.T., Ince, G., Atalay, O. 2022. Actuators for Soft
Robotic Applications. Patent Number: WO2022231556. [Link]

Gumus, C., Ozlem, K., Khalilbayli, F., Erzurumluoglu, O.F., Onal, E., Ince, G., Atalay, A.T., Atalay, O. 2023. Textile
based large-area pressure sensing arrays. Patent Number: WO2023177380A1. [Link]

Patents

https://patents.google.com/patent/US20240209876A1/en
https://patents.google.com/patent/WO2023177380A1/en


ARTICLES

• Ozlem, K., Atalay, Atalay Tuncay A., Atalay O., and G. Ince, 2024. FogETex: Fog Computing Framework for Electronic Textile Applications, IEEE Internet of
Things Journal.[Link]

• Atalay, O., Ozlem, K., Gumus, C., Ahmed, I.A.K., Yilmaz, A.F., Celebi, M.F., Cetin, M.S., Taherkhani, B., Tuncay Atalay, A. and Ince, G. 2024. Thermally Driven
3D Seamless Textile Actuators for Soft Robotic Applications. Advanced Intelligent Systems, 2400133. [Link]

• Yilmaz, A.F., Ozlem, K., Celebi, M.F., Taherkhani, B., Kalaoglu, F., Atalay, A.T., Ince, G., Atalay, O. 2024. Design and Scalable Fast Fabrication of Biaxial Fabric
Pouch Motors for Soft Robotic Artificial Muscle Applications, Advanced Intelligent Systems, 6, 2300888. [Link]

• Ayvaz, U., Ozlem, K., Yilmaz, A.F., Tuncay Atalay, A., Atalay, O., Ince, G. 2024. Real-Time Stride Length Estimation Using Textile-Based Capacitive Soft Strain
Sensors, IEEE Transactions on Instrumentation and Measurement, 73, 1-11. [Link]

• Taherkhani, B., Çelebi, M.F., Çetin, M.S., Tuncay Atalay, A., Ince, G. and Atalay, O. 2024. Thermally Powered Soft Gripper Covered with Silver-Coated Nylon
Fabric Heater Reinforced with Stainless Steel Yarn. Advanced Engineering Materials, 2302216. [Link]

• Taherkhani, B., Atalay, A. T., Yilmaz, A.F., Ince, G., Atalay, O. 2024. Meso-macro Deformation Investigation For Biaxial Knitted Textile Based Pouch Motor,
Mechanics of Advanced Materials and Structures. [Link]

• Yilmaz, A.F., Ozlem, K., Khalilbayli, F., Celebi, M.F., Kalaoglu, F., Atalay, A.T., Ince, G., Atalay, O. 2024. Resistive Self-Sensing Controllable Fabric-Based
Actuator: A Novel Approach to Creating Anisotropy, Advanced Sensor Research, 2300108. [Link]

• Yilmaz, A.F., Ahmed, I. A. K., Gumus, C., Ozlem, K., Cetin, M.S., Atalay, A.T., Ince, G., Atalay, O. 2024. Highly Stretchable Textile Knitted Interdigital Sensor for
Wearable Technology Applications, Advanced Sensor Research, 3, 2300121. [Link]

• Gumus, C., Ozlem, K., Khalilbayli, F., Erzurumluoglu, O.F., Onal, E., Ince, G., Atalay, A.T., Atalay, O. 2022. Textile-based Pressure Sensor Arrays: A Novel
Scalable Manufacturing Technique. Micro and Nano Engineering, 15, 100140. [Link]

• Yilmaz, A.F., Khalilbayli, F., Ozlem, K., Elmoughni, H.M., Kalaoglu, F., Atalay, A.T., Ince, G., Atalay, O. 2022. Effect of Segment Types on Characterization of Soft
Sensing Textile Actuators for Soft Wearable Robots, Biomimetics, 7, 249. [Link]

• Elmoughni, H.M., Yilmaz, A.F., Ozlem, K., Khalilbayli, F., Cappello, L., Tuncay Atalay, A., Ince, G., Atalay, O. 2021. Machine-Knitted Seamless Pneumatic
Actuators for Soft Robotics: Design, Fabrication, and Characterization, Actuators, 10, 94. [Link]

Publications

https://doi.org/10.1109/JIOT.2024.3490981
https://onlinelibrary.wiley.com/doi/epdf/10.1002/aisy.202400133
https://onlinelibrary.wiley.com/doi/epdf/10.1002/aisy.202300888.
https://ieeexplore.ieee.org/document/10333072
https://onlinelibrary.wiley.com/doi/epdf/10.1002/adem.202302216
https://www.tandfonline.com/doi/full/10.1080/15376494.2024.2380088
https://onlinelibrary.wiley.com/doi/full/10.1002/adsr.202300108
https://onlinelibrary.wiley.com/doi/epdf/10.1002/adsr.202300121
https://www.sciencedirect.com/science/article/pii/S2590007222000375
https://www.mdpi.com/2313-7673/7/4/249
https://www.mdpi.com/2076-0825/10/5/94
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Team Members



Post Doctoral
Bahman Taherkhani [Mechanical Engineering]
Hend Elmoughni [Designer]

Doctor of Philosophy
Zuhaib Hassan [Textile Engineering]
Mehmet Fatih Çelebi [Mechatronics Engineering]

Master of Science
İrem Nur Yüncüler [Textile Engineering]
İlknur Çelik [Computer Engineering]
Abdullah Ömer Tosun [Textile Engineering]
Fidan Khalilbayli [Computer Engineering]
Hasbi Sevinç [Computer Engineering]
Cemal Fatih Kuyucu [Computer Engineering]

Alumni



Contact Us 

Assoc. Prof. Dr. Özgür Atalay
atalayoz@itu.edu.tr

Assoc. Prof. Dr. Gökhan İnce
gokhan.ince@itu.edu.tr

ISTANBUL TECHNICAL UNIVERSITY
Ayazağa Campus
Motor Vehicles Building
Room No: 104
Maslak/Sarıyer/Istanbul
Tel: 0 212 285 66 13

mailto:atalayoz@itu.edu.tr
mailto:gokhan.ince@itu.edu.tr
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