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OTHER GUIDANCE 

The MCO should tell a clear rigorous research narrative of the research programme 
against the RAE2026 criteria

To enable you to provide an accurate summary of the research programme, it is advisable 
to write your 300-word statement prior to attempting to produce your MCO as this enables 
you to check the golden threads that run through your narrative and ensure its coherence.  

It should be systematic and demonstrate all aspects of the research and its findings such 
that the significance, originality and rigour of the research are evident to a specialist and to 
anyone with an understanding of research in Design

Panelists in RAE2026 will be specialists but not necessarily closely associated with your 
research. The MCO narrative must be succinct but clear. 

All MCO submissions must demonstrate how they meet the definition of research 
including: 

1. A process of investigation (demonstrating methods and methodologies) 
2. Leading to new insights and/or new knowledge (demonstrating literature and points of 
departure)
3. Effectively shared (has entered the public domain) 

Do not overfill the pages as this makes the MCO difficult to read. 

Title should be specific to the research and articulate 
the research question or what it is the research which 
is intending to achieve in the same way that you would 
name a journal article. RAE2026
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Index

GUIDANCE (see accompanying guidance notes also)
This page provides a structure that should be adhered to in ALL MCO's. It must NOT be 
altered to ensure consistency. 
All sections are required to provide RAE evidence. 
1. Descriptor (300-word statement required for all non-traditional outputs)
2. Use the researcher profile to explain your contribution and expertise as well as your 
background
3. Present research questions that will be 'answered' or 'advanced in the MCO. Ie they are 
specific.
4. Research outputs should include the various components of this multi-component outputs. 
E.g. xx conference papers, xx journal articles, xx patents, xx prototypes, xx exhibitions,
5. Research Field refers to other key references in the field and should explain why your 
research is 'original' where your work is different and how and why it is different from previous 
work.
6. Research methods must explain and show the methods chosen and demonstrate HOW the 
research was conducted, what tests and experiments were conducted and what feedback was 
gathered and what are the risks associated
7. Research outcomes, findings and conclusions must be documented and explain their 
contribution to answering the research questions in 2 above. 
8. Research Dissemination should include all aspects of the research that has entered the 
public domain, either through scholarly publication or media. 

Example:
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Descriptor
Example:

GUIDANCE
The Descriptor is a requirement of the RAE2026 for all Multi-component outputs and is included here 
form completeness. It will not refer to RAE2026 because this will be published externally on PIRA by 
PolyU and will remain in the public domain in perpetuity. Do not include references to RAE or RAE criteria 
directly. 

Further guidance and examples of 300-word statements as included in the accompanying guidance. All 
aspects outlined below should be included in the statement in summative form. 
 
The guidance states the following: 

"300 WORD STATEMENT may engage with standard elements of any research endeavour such as:

• the research imperative. (why do the research and what is the context)

• outcomes of the research. (summary of findings)

• the research question(s);

• the research field and key works referenced. (who else is this research, why is your research distinctive 

and what is your point of departure)

• the research methods and materials.

• how the research was tested and the feedback used.

• the research conclusions.

• the novelty of the research outputs; and

• the dissemination and distribution of the research findings"

25/11/2025 3

Descriptor

Funded by a local government investment totalling HK$3.6 million (2021–2024), this research addresses critical gaps in 
the design of custom-fabricated insoles for reducing high plantar pressure and preventing foot ulcers in diabetic 
patients. Prof Yick Kit Lun and her team demonstrate a novel AI-based framework that integrates foot biomechanics, 
dynamic 4D foot anthropometry data from over 100 diabetic patients, material analyses, pressure information, and AI-
driven algorithms to address the complexities of individual foot shapes and enhance the custom fabrication of 
personalised diabetic insoles. They were all derived from a simple traditional footprint image. Clinicians can, therefore, 
precisely prescribe insoles with an optimal fit to meet the individual needs of patients and effectively control plantar 
pressure for rehabilitation treatment. This approach also eliminates the need for expensive sensors and repeated 
walking tests to assess insole performance.

This research offers a positive long-term impact on the customisation of insole interventions for diabetic patients. A 
design patent has been filed, and the findings have been disseminated widely, with publications in 12 journals, 5 
conferences, 2 workshops, 1 online course, and 8 local and overseas exhibitions. The research garnered attention from 
various local TV media channels, newspapers, and social media platforms. It was also showcased at the symposium in 
Japan and the Innovations in Design Summit 2023. Subsequent collaborative research projects and seminars were 
initiated with Shenzhen University (China), the University of Hong Kong–Shenzhen Hospital, Hong Kong Community 
College, the local footwear industry, and health centres. In addition to industry sponsorships, two licensing 
agreements, five in-kind donations, and a contract research project with industry partners were generated. 
Furthermore, new InnoHK and Sports Science and Research Funding Scheme (SRFS) projects have been established to 
expand the research into sport-specific insole design, with HK$4.6 million and HK$5.2 million in funding secured for 
2025-2030, respectively.

Yick KL | Section 1
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Personal 
Profile

GUIDANCE NOTE ON PERSONAL 
PROFILE
It is advisable to add a small official photograph of the 
researcher. It is not obligatory but provides a human 
link to the research.
This biography should include your expertise and 
research interests and explain to the reader your links 
to the research within this multi-component output 
such that they understand your contribution to the 
research outlined and if appropriate your research 
history. This is especially important if the research is 
interdisciplinary. 
It is important to present evidence-based profile rather 
than a promotional biography about how intelligent, 
innovative or important you are. The RAE2026 is an 
evidence-based assessment, and this includes how you 
present your profile. 
If you refer to experience it is preferable to provide the 
evidence of your achievements rather than a list of your 
activities.. You can use facts and awards to demonstrate 
your strengths if this is appropriate to the research 
presented. 
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Prof Yick Kit Lun

Prof Yick specialises in ergonomic design to improve human well-being, focusing on 
patient clothing, activewear, and footwear. She integrates 3D anthropometry, 
biomechanical analysis, and material science to enhance comfort and functionality, 
particularly for vulnerable populations. Her research involves developing advanced 
manikin systems for bra evaluation (MCO1) and applying 4D motion analysis to optimise 
sports bra fit and support for elite athletes (MCO3), translating biomechanical data into 
a design enabling improved movement and power efficiency. She has also established 
robust methods to predict pressure distribution and combine foot biomechanics and 
dynamic anthropometry to design custom orthotic insoles for diabetic patients (MCO2).

Prof Yick's role in research projects is characterised by her ability to define design 
criteria, propose material innovations, and develop prototypes that address needs in 
sports, rehabilitation, and personalised care. She maintains scientific rigour by 
establishing objective assessment frameworks to evaluate prototype performance. In 
addition to government funding, her collaborative network includes the Hong Kong 
Intimate Apparel Industries' Association (HKIAIA), the Hong Kong Sports Institute, 
activewear brands, global testing and certification firms, healthcare institutions, Non-
governmental Organizations (NGOs), and the Laboratory for Artificial Intelligence in 
Design under InnoHK. These partnerships reflect her commitment to interdisciplinary 
collaboration, ensuring that her work contributes to both academic advancement and 
practical benefits for the industry and society.

Yick KL | Section 2 ｜ Researcher Profile                  
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Research 
Questions

Example:

GUIDANCE NOTES ON RESEARCH QUESTIONS 
This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
25/11/2025 5

Prof Yick Kit Lun

Multidisciplinary Research

AI-Based Design Customisation of Insoles for Diabetic Patients

Supporting and Collaborating Partners

Yick KL | Section 2

Co-investigators

DR LI NGA WUN | 
Academic lead in 
seamless knitting 
research, University of 
Technology Sydney

Knitwear Engineer

DR SHI QIUQIONG | 
Research assistant 
professor, The Hong 
Kong Polytechnic 
University

Biomechanical 
Engineer

DR LI SABRINA | 
Postdoctorlal fellow, 
The Hong Kong 
Polytechnic University

Footwear Ergonomic 
Engineer

Dr Li NW, a knitwear engineer, designs advanced knitted fabrics and 
materials, optimising insole properties for effective pressure offloading, 
comfort, and durability in insole designs for diabetic patients.

Dr Shi Q, a biomechanical engineer, leads the biomechanical design and 
analysis of the insole performance, ensuring optimal pressure 
distribution, support, and functionality for diabetic patients through 
advanced evaluation methods and experiments.

Dr Li S, a footwear ergonomic engineer, specialises in designing insoles 
and footwear with optimal fit and comfort, ensuring ergonomic support, 
and addressing the specific needs of diabetic patients.



Research 
Questions

Example:

GUIDANCE NOTES ON RESEARCH QUESTIONS 
This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
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Research Questions

Although orthotic insoles are recognised as the standard first-line treatment for diabetic foot ulcers, there is a lack of 
scientific knowledge regarding the design and material parameters that govern dynamic fit and plantar pressure for 
effective therapy. The intricate anatomical structure of the foot, the specific demands for insole fit, the properties of 
insole materials, and the pressure distribution under dynamic conditions all pose great challenges in the anatomically 
engineered design of insoles. The research questions of this project are as follows:

• Compared to the traditional approach of insole prescription, which involves repeated walking tests and subjective 
assessments, is it possible to objectively predict the offloading performance of insoles?

• How can the 3D geometric features of the foot in dynamic situations be precisely characterised to improve the 
design and fit of orthotic insoles? 

• What potential AI solutions exist for the custom design of insoles that would ensure a personalised fit and the 
precise control of plantar pressure for rehabilitation treatment?

• Given that traditional insole foams tend to trap heat and moisture within the footwear, what materials and 
structures could be employed to allow breathability, cushioning, and support for foot protection and wearing 
comfort? 

Yick KL | Section 3
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Research 
Outputs

GUIDANCE NOTES ON 
RESEARCH OUTPUTS

This section should explain all forms of research 
output that make up the MCO and that 
collectively answer the research questions.  

This may include the following 

Xxx Conference papers 
Xxx Academic Papers 
Xxx Book Chapters 
Xxx Professional press 

Xxx Exhibitions or Trad Shows 
Xxx Curatorial presentations 
Xxx Screenings 
Xxx Visual materials 
Xxx Patents
Xxx Prototypes 
Xxx Designs
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Research Outputs

• A new approach to foot image processing, reorientation, and point cloud registration algorithms, enabling the 
automatic and objective characterisation of the anatomical features and key points of the foot in dynamic situations 
and the classification of foot types and deformation

• An AI-based method to predict plantar pressure distribution under insole conditions from traditional footprint 
images, streamlining the insole prescription process and enabling design tailored to individual needs

• The design of 3D knitted spacer inlay structures that offer excellent breathability, force reduction, and compression 
recovery, thereby improving the footwear microclimate for practical use

• The design of a personalised 3D arch support and heel pad using an auxetic structure and 3D printing technique, 
which can effectively boost cushioning, energy absorption, and foot protection through biomechanical experiments 
and finite element modelling

Yick KL | Section 4

AI-Based Design Customisation of Insoles for Diabetic Patients



Research 
Questions

Example:

GUIDANCE NOTES ON RESEARCH QUESTIONS 
This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
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Research Outputs

The research is supported by local government funds (HK$3.6 million).

Yick KL | Section 4 | Research Outputs 
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Category Content

Journal Papers Twelve top-tier journal papers were published.

Conference Papers Five conference papers were published in international conferences.

Design Patent (China) One patent of an AI-based framework for the customisation of the insole design was 
filed on 8th November 2022.



Research Outcomes,
Findings 

& Further Research 

GUIDANCE NOTES ON RESEARCH 
OUTCOMES, FINDINGS & FURTHER 
RESEARCH 

This section is designed to outline and showcase the 
research outcomes, findings and conclusions that the 
research process has revealed and what did (and did not) 
work. 

It is not essential to repeat or paste in any papers to the 
MCO, but it is important for the reader to access all aspects 
of the research findings via DOI links. Any text-based link 
should be explained and the reader given the option to 
access the full text.

It is also important that high-quality images showing 
prototypes, products or exhibitions that have been 
completed in the process of the research are also available 
to the reader. 

This section should aim to demonstrate how the research 
questions in section 2 above have been answered and 
what the research process has identified as further areas 
for ongoing research. 

Wherever possible it is essential to use your own images to 
manage copyright issues. If in doubt about images to use 
in your MCO please consult the library. 
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Research Outputs | 01 Journal Papers

• YICK KL | Section 8
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Year Journal Articles

2025 Li, P.L., Xiao, Q.F., Yick, K.L.*, Liu, Q.L., Zhang, L.Y. (2025). A novel deep learning approach to classify 3D foot types of diabetic 
patients. Scientific Reports, 15(1), 13819-11

2024 Zhang, L.Y., Ma, Z.Q., Yick, Y.L.*, Li, P.L., Yip, J., Ng, S.P., Liu, Q. L. (2024). Prediction of Dynamic Plantar Pressure From Insole 
Intervention for Diabetic Patients Based on Patch-Based Multilayer Perceptron With Localization Embedding. IEEE Access, 12, 
100355-100365

2024 Li, P.L., Yick, K.L.*, Zhang, L.Y., & Keung Y.C. (2024). Evaluation of age-related differences in foot anthropometry among 
women. AATCC Journal of Research, 11(1) suppl, 54-60

2023 Zhang, L.Y., Liu, Q,, Yick, K.L.*, Yip, J., Ng, S.P. (2023). Analysis of diabetic foot deformation and plantar pressure distribution of 
women at different walking speeds.  International Journal of Environmental Research and Public Health, 20 (4), 3688

2022 Zhang, L.Y., Yick, K.L.*, Li, P.L., Yip, J., & Ng, S.P. (2022). Foot deformation analysis with different load-bearing conditions to 
enhance diabetic footwear designs. PLoS One, 17(3), 0264233

2022 Shi, Q. Q., Li, P. L., Yick, K. L.*, Li, N.W., & Jiao, J. (2022). Effects of contoured insoles with different materials on plantar 
pressure offloading in diabetic elderly during gait. Scientific Report, 12 (1),15395-10. 

2022 Li, N.W., Yick, K.L.*, & Yu, A. (2022). Novel weft-knitted spacer structure with silicone tube and foam inlays for cushioning 
insoles. Journal of Industrial Textiles, 51(4) suppl, 6463S-6483S

2022 Li, N.W., Yick, K.L.*, Yu, A., & Ning, S. (2022). Mechanical and Thermal Behaviours of Weft-Knitted Spacer Fabric Structure with 
Inlays for Insole Applications. Polymers, 14(3), 619.

2022 Leung, M. S.H., Yick, K.L.*, Sun, Y., Chow, L., & Ng, S.P. (2022). 3D printed auxetic heel pads for patients with diabetic mellitus. 
Computers in biology and medicine, 146, 105582-105582

2022 Ning, K., Yick, K.L.*, Yu, A., & Yip, J. (2022). Effects of textile-fabricated insole on foot skin temperature and humidity for 
enhancing footwear thermal comfort. Applied Ergonomics, 104, 103803-103803

2022 Li, P.L., Yick, K.L.*, Yip, J., & Ng, Z. (2022). Influence of Upper Footwear Material Properties on Foot Skin Temperature, Humidity 
and Perceived Comfort of Older Individuals. International Journal of Environmental Research and Public Health, 19(17), 10861

2022 Shi, Q. Q., Li, P. L., Yick, K. L.*, Jiao, J., & Liu, Q. L. (2022). Influence of contoured insoles with different materials on kinematics 
and kinetics changes in diabetic elderly during gait, International Journal of Environmental Research and Public Health, 19(19), 
12502

https://www.nature.com/articles/s41598-025-98471-5
https://www.nature.com/articles/s41598-025-98471-5
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10592072
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10592072
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10592072
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://www.mdpi.com/1660-4601/20/4/3688
https://www.mdpi.com/1660-4601/20/4/3688
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0264233
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0264233
https://www.nature.com/articles/s41598-022-19814-0
https://www.nature.com/articles/s41598-022-19814-0
https://journals.sagepub.com/doi/epub/10.1177/15280837211073359
https://journals.sagepub.com/doi/epub/10.1177/15280837211073359
https://www.mdpi.com/2073-4360/14/3/619
https://www.mdpi.com/2073-4360/14/3/619
https://ira.lib.polyu.edu.hk/handle/10397/115856
https://ira.lib.polyu.edu.hk/handle/10397/115857
https://ira.lib.polyu.edu.hk/handle/10397/115857
https://www.mdpi.com/1660-4601/19/17/10861
https://www.mdpi.com/1660-4601/19/19/12502
https://www.mdpi.com/1660-4601/19/19/12502


Research 
Dissemination 

 

GUIDANCE NOTES ON RESEARCH 
DISSEMINATION

This section is designed to showcase all forms of public 
dissemination of the research. Clearly this includes 
academic conference and journal papers as links.

In addition, this may include links to mainstream and/or 
international media. As noted elsewhere it is preferable 
to use media links and your own images wherever 
possible as this can help avoid copyright requests. 

Research awards and prizes and other forms of 
recognition are all relevant in this section. 

This may also include screenings, shows or exhibitions 
designed to disseminate the research in the public 
domain. 

It is useful to separate different forms of media to assist 
the reading and understanding of dissemination.  
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Research Outputs | 02 Conference Papers
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Year Conferences

2023 Zhang, L., Yick, K.*, Yip, J., & Ng, S. (2023). The offloading effects of metatarsal pads: A comparison of 
metatarsal pad designs. The 92nd Textile World Conference 2023, University of Huddersfield, 3–6 July 2023, 
Huddersfield, UK.

2022 Zhang, L., Yick, K.*, Yip, J., & Ng, S. (2022). Offloading performance of insole materials during walking for 
diabetic patients. In: Gianni Montagna and Cristina Carvalho (eds), Human Factors for Apparel and Textile 
Engineering, AHFE International Conference, AHFE Open Access, vol 32, 24–28 July 2022, New York, USA.

2022 Leung, M.S.H., Yick, K.L.*, Sun, Y., & Ng, S.P. (2022). Numerical simulation of pressure distribution for 
structural design of diabetic foot insoles. AuxDefense 2022 – 3rd World Conference on Advanced Materials 
for Defense, 6–7 July 2022, Guimaraes, Portugal.

2022 Ning, K., Yick, K.L.*, Yu, A., & Yip, J. (2022) Thermal Comfort of 3D Spacer Fabric for Footwear Insole 
Application. The 15th Textile Bioengineering and Informatics Symposium, 5–8 September 2022, Liberec, 
Czech Republic.

2021 Li, P.L., Zhang, L.Y., Keung Y.C., & Yick, K.L.* (2021). Evaluation of age-related differences in foot 
anthropometry among women. The 3rd Artificial Intelligence on Fashion and Textile International 
Conference, 24–25 November 2021, Shanghai.

https://ira.lib.polyu.edu.hk/handle/10397/115892
https://ira.lib.polyu.edu.hk/handle/10397/115892
https://ira.lib.polyu.edu.hk/handle/10397/115892
https://openaccess.cms-conferences.org/publications/book/978-1-958651-08-7/article/978-1-958651-08-7_22
https://openaccess.cms-conferences.org/publications/book/978-1-958651-08-7/article/978-1-958651-08-7_22
https://openaccess.cms-conferences.org/publications/book/978-1-958651-08-7/article/978-1-958651-08-7_22
https://cdn.fortunejournals.com/articles/numerical-simulation-of-pressure-distribution.pdf
https://cdn.fortunejournals.com/articles/numerical-simulation-of-pressure-distribution.pdf
https://cdn.fortunejournals.com/articles/numerical-simulation-of-pressure-distribution.pdf
https://ira.lib.polyu.edu.hk/handle/10397/115891
https://ira.lib.polyu.edu.hk/handle/10397/115891
https://ira.lib.polyu.edu.hk/handle/10397/115891
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
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Dissemination 

 

GUIDANCE NOTES ON RESEARCH 
DISSEMINATION

This section is designed to showcase all forms of public 
dissemination of the research. Clearly this includes 
academic conference and journal papers as links.

In addition, this may include links to mainstream and/or 
international media. As noted elsewhere it is preferable 
to use media links and your own images wherever 
possible as this can help avoid copyright requests. 

Research awards and prizes and other forms of 
recognition are all relevant in this section. 

This may also include screenings, shows or exhibitions 
designed to disseminate the research in the public 
domain. 

It is useful to separate different forms of media to assist 
the reading and understanding of dissemination.  
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Research Outputs | 03 Patent
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Patent in China

A design patent (202211391068.8) has been 
filed on 8 November 2022. The invention aims 
to provide an AI-based framework for plantar 
pressure detection and the customisation of 
insole design. 



Research Field 
& Key References

GUIDANCE NOTES ON RESEARCH 
FIELD 
This section is designed to explain who else in the world is 
undertaking similar research. 

This section demonstrates how well you know the field of 
the research presented and how the research in this MCO 
builds on existing knowledge and contributes new insights 
globally or locally to the field. 

It should demonstrate the originality of the research and 
potentially its significance by outlining the field but equally 
the point, or points of departure, of the research 
programme outlined in this MCO. 

It is important to be intellectually precise and not to over 
generalize this statement. This is essential to demonstrate 
that the MCO is research and does add new knowledge and 
insights. 

It does not have to be long – just clear and focused as to 
where the research is intellectually and creatively 
positioned

If the researchers have produced a literature review of 
work, it is useful to provide a link to any academic papers 
produced that are published and in the public domain. It is 
not necessary to paste the paper into the MCO, a short 
summary and a DOI link is adequate. 

Avoid solely using self-citation! 

Wherever possible when using visual materials and images 
please try to use your own images, drawings and diagrams 
to limit copyright issues and/or associated costs or refusals. 25/11/2025 12

Research Field and Key References

• 537 million people worldwide lived with diabetes 
in 2021 (IDF 2022).

• Customised insoles are used to accommodate the 
foot deformation and offload abnormal plantar 
pressures for diabetic patients (van Netten et al. 
2018).

• However, the pressure-relieving performance is 
still not effectively controlled. In fact, 50–86% of 
lower limb amputations among patients with 
diabetes are preceded by foot ulcers (Armstrong 
et al. 2017).

• Analyses on foot anthropometry and 
biomechanics have been limited to static 
conditions and the modelling of plantar pressure 
to evaluate the fit and performance of orthotic 
insoles (Xidias et al. 2015; Zhang et al. 2007).

• Insole materials that can increase heat dissipation 
could reduce the risk of foot ulcers (Messaoud et 
al. 2015).

• Auxetic structures are increasingly used in 
personal protection equipment for cushioning and 
anti-impact purposes (Bhullar et al. 2017; Ho et al. 
2014).

• Advanced methods have been proposed to 
optimise the design of custom orthotics insoles 
(Anggoro et al. 2021; Ipaki et al. 2021).

Yick KL | Section 5
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• International Diabetes Federation (2022). Diabetes_Aid NG. 
www.idf.org/diabetes.

• van Netten, J.J., Lazzarini, P.A., Armstrong, D.G., Bus, S.A., et 
al. (2018). Diabetic foot Australia guideline on footwear for 
people with diabetes. Journal of Foot and Ankle Research, 
11(2), 2.

• Armstrong, D.G., Boulton, D.J.M., & Bus, S.A. (2017). Diabetic 
foot ulcers and their recurrence. The New England Journal of 
Medicine, 376(24), 2367–2375.

• Xidias, E., et al., Foot plantar pressure estimation using 
artificial neural networks. The 12th IFIP WG 5.1 International 
Conference on  Product Lifecycle Management, PLM 2015, 
Doha, 19-21 October 2015, Qatar.

• Zhang, M., et al. (2007). Computational modeling the foot-
insole interface. Studies in Computational Intelligence, 55, 
311–321.

• Messaoud, M., et al. (2015). Physical and mechanical 
characteristics of recyclable insole product based on new 3D 
textile structure developed by the use of a vertical-lapping 
process. Journal of Industrial Textiles, 44(4), 497.

• Ho, D.T., et al. (2014). Negative Poisson's ratios in metal 
nanoplates. Nature Communications, 5(1), 3255.

• Bhullar, S.K., et al. (2017). Design and fabrication of auxetic 
PCL nanofiber membranes for biomedical applications. 
Materials Science & Engineering C, 81, 334–340.

• Anggoro, P.W., et al. (2021). Advanced design and 
manufacturing of custom orthotics insoles based on hybrid 
Taguchi-response surface method. Heliyon, 7(3), e06481–
e06481. 

• Ipaki, B., et al. (2021). Optimal design method for 
orthopaedic footwear insole customisation based on 
anthropometric data and NURBS system. Journal of Design 
Research, 19(1–3), 59–81. 
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Knowledge Gap

Custom-designed diabetic insoles are essential in hospitals and clinics for reducing high plantar pressure and the risk 
of foot ulcers. The choice of insole materials is tailored to individual foot shapes, needs, and deformities, making the 
fabrication process intricate, time-intensive, and error-prone. Evaluating insole performance requires expensive 
pressure sensors and repeated walking tests. Traditional insole materials often retain heat and moisture, leading to 
discomfort and increased shear stress. 

• The conventional custom design and fabrication of diabetic insoles present significant challenges for clinicians to 
consider the anatomical and biomechanical differences amongst patients to manage plantar pressure effectively. 

• The analyses of foot anthropometry and biomechanics are typically limited to static conditions, resulting in 
imprecise predictions and modelling of the foot-insole interface, which complicates the 3D engineered design of 
orthotic insoles.

• The lack of reliable methods for capturing 3D foot images in dynamic situations and measuring the continuous 
deformation of foot shape during various stances

• Despite the many potential applications of 3D textiles, auxetic materials, and 3D printing technology in personal 
protective devices for better conformability, improved energy absorption, breathability, and comfort, most of the 
reported research is still in its infancy. Practical use in customising designs for rehabilitation and meeting individual 
patient needs is particularly scarce.

• Advanced AI models that incorporate dynamic foot anthropometry and material selection for predicting plantar 
pressure under insole conditions have yet to be proposed to streamline the customisation of insole design.
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Framework of the AI-Assisted Customisation of Insole Design

The formation of the framework comprises five phases, including a novel deep-learning model to classify 3D foot 
types from dynamic images for customised insole fit and geometry and a multilayer perceptron (MLP) neural 
network with an embedding technique for optimal structural and material design, enabling clinicians to confidently 
prescribe effective, personalised orthotic insoles for patients.

Yick KL | Section 6

AI-Based Design Customisation of Insoles for Diabetic Patients

Deep learning model for the foot type 
classification

MLP neural network model for the prediction of 
plantar pressure

Auxetic structures to 
enhance cushioning 

3D knitted inlaid to enhance 
thermal comfort

4D scans of dynamic foot shapes and the 
automatic extraction of key features

Analyses of foot biomechanics and finite 
element modelling of the foot-insole interface

Research Methods, Prototypes, and Materials

Structural and material design for 
personalised orthotic insoles
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Phase I: 4D Dynamic Foot Scanning for Key Features
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The changes in foot shape and anthropometry during walking are analysed to improve the anatomical 3D design of 
the arch support, heel pads, and the overall fit of insoles.

Over 100 diabetic subjects participated in 
dynamic foot scanning and gait analysis.

Related Publications
• Li PL, Yick KL, Zhang LY & Keung YC. (2024). Evaluation of age-related 

differences in foot anthropometry among women. AATCC Journal of 
Research,11(1) suppl, 54-60.

• Zhang L, Liu Q, Yick KL, Yip J, Ng SP. (2023). Analysis of diabetic foot deformation 
and plantar pressure distribution of women at different walking speeds.  
International Journal of Environmental Research and Public Health, 20 (4), 3688.

• Zhang L, Yick KL, Li PL, Yip J, Ng SP. (2022). Foot deformation analysis with 
different load-bearing conditions to enhance diabetic footwear designs. PLoS 
One. 17(3): e0264233

https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://journals.sagepub.com/doi/epub/10.1177/24723444221147977
https://www.mdpi.com/1660-4601/20/4/3688
https://www.mdpi.com/1660-4601/20/4/3688
https://www.mdpi.com/1660-4601/20/4/3688
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0264233
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0264233
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0264233


Research Methods, 
Prototypes & Materials 

GUIDANCE NOTES ON RESEARCH 
METHODS & METHODOLOGIES, 
PROTOYPES & MATERIALS 

This section is designed to show and explain the chosen 
methods and methodologies undertaken to conduct the 
research and to answer the research questions outlined 
on the previous pages. 

It should show how the research has been conducted, 
what tests, experiments were done or what prototypes 
were developed and tested and what feedback was 
gathered and analyzed. 

If these are documented further in academic papers or 
conference papers it is not necessary to paste papers into 
the MCO, but it is helpful to the reader to provide a live 
DOI link for the reader to access any papers that refer to 
or articulate in more detail the methods and 
methodologies deployed in the research experiments. 

It may be helpful to explain what any paper contains (in 
brief). This allows the reader access to in-depth studies.  

The research may or may not include the requirement for 
ethics approval and how it was obtained and how any 
relationships with other communities have been managed 
to ensure ethical research was conducted throughout. 

It may also be advisable to identify any risks or limitations 
of the research and how these have been mitigated.  

25/11/2025 16

Phase I: 4D Dynamic Foot Scanning for Key Features

AI-Based Design Customisation of Insoles for Diabetic Patients

The algorithms are designed to automatically extract foot measurements and features from dynamic foot 
images during a gait cycle. 
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Phase II: Deep-Learning Model for Foot Type Classification  

AI-Based Design Customisation of Insoles for Diabetic Patients

Foot measurements are utilised in a classification model, which offers an accuracy of over 90%, based on 
DiffusionNet with a self-attention mechanism. This model ensures improved fit, comfort, and support for insole 
designs in both static and dynamic situations.

3D foot shapes represented by mesh 
or point cloud 

Recommendation of insole geometry based 
on foot type

Yick KL | Section 6 | Research Methods, Prototypes, and Materials
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Phase III: Analyses of Foot Biomechanics and Finite Element Models

AI-Based Design Customisation of Insoles for Diabetic Patients

The distribution of plantar pressures and foot biomechanics in response to different insole materials is 
systematically investigated for the design and training of an AI-based model to predict the offloading performance of 
orthotic insoles.

Insole A Barefoot Insole C Insole B 

Findings

• Key foot changes that affect the custom 
design of insoles are identified.

• Soft insole materials with good energy 
absorption offer good cushioning 
(offloading) to the rearfoot and metatarsal 
head (MTH) regions while walking. 

Related Publications
• Shi QQ, Li PL, Yick KL, Li NW & Jiao J. (2022). Effects of contoured insoles with different materials on plantar pressure 

offloading in diabetic elderly during gait. Scientific Report, 12(1),15395-10. 

• Shi G, Li PL, Yick KL, Li NW, Jiao J. (2022). Influence of contoured insoles with different materials on kinematics and 
kinetics changes in diabetic elderly during gait. International Journal of Environmental Research and Public Health. 
19(19), 12502.
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The finite element model has been developed to simulate foot-insole pressure distribution and deformation, 
considering changes in insole materials and structures. It integrates with the AI-based prediction model to minimise 
the need for repeated walking tests, enhancing insole design optimisation through advanced computational 
techniques. 

Findings

• Finite element analysis is proposed to 
replace repeated walking tests when new 
insole materials are used.

• The effects of insole material properties on 
plantar pressure distribution can be precisely 
simulated.

Force (N)

Prediction Human

A 21.75 17.1

B 3.38 30.5

C 40.71 12.7

D 127.18 50.6

E 78.33 33.1

F 109.21 135.4

G 30.57 54.8

H 41.62 87.4
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Phase IV: AI-Based Framework for Prediction of Plantar Pressures

AI-Based Design Customisation of Insoles for Diabetic Patients

The AI-based framework adopts an MLP neural network model with an embedding technique for training. It aims to 
predict changes in static and dynamic plantar pressures under various insole materials from conventional 2D 
footprint images.

Patent

Yick K.L., Zhang L.Y., Ma Z.Q. & Li P.L. (Filed 2022). Plantar 
pressure evaluation method, design and framework. (CN 
Patent No. 202211391068.8). China National Intellectual 
Property Administration.
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Publication

Zhang LY, Ma ZQ, Yick YL, Li PL, Yip J, Ng SP, Liu QL. (2024). 
Prediction of Dynamic Plantar Pressure From Insole Intervention 
for Diabetic Patients Based on Patch-Based Multilayer Perceptron 
With Localization Embedding. IEEE Access, 12, 100355-100365

https://www.mtl-sft.com/patent/plantar-pressure-evaluation-method-design-and-framework/
https://www.mtl-sft.com/patent/plantar-pressure-evaluation-method-design-and-framework/
https://www.mtl-sft.com/patent/plantar-pressure-evaluation-method-design-and-framework/
https://www.mtl-sft.com/patent/plantar-pressure-evaluation-method-design-and-framework/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10592072
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10592072
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10592072
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Phase V: Structural and Material Design of Insoles

AI-Based Design Customisation of Insoles for Diabetic Patients

Insole Top Layer

A 3D spacer knitted structure, including inlay insertion, has been designed for foot accommodation and comfort. 
The choice, location, and connective pattern of yarns that control the air gap and cushioning of impact forces can be 
flexibly changed in response to the needs of patients.

Related Publications

• Li NW, Yick KL, Yu A. (2022). Novel weft-knitted spacer 
structure with silicone tube and foam inlays for 
cushioning insoles. Journal of Industrial Textiles. 51(4) 
suppl, 463S-6483S

• Li NW, Yick KL, Yu A, Ning S. (2022). Mechanical and 
thermal behaviour of weft-knitted spacer structure 
with inlays for insole application. Polymers,14(3), 619.

• Ning S, Yick KL, Yu A, Yip J. (2022). Effects of textile-
fabricated insole on foot skin temperature and 
humidity for enhancing footwear thermal comfort. 
Applied Ergonomics, 104, 103803.

• Ning, K., Yick, K.L.*, Yu, A., & Yip, J. Thermal Comfort of 
3D Spacer Fabric for Footwear Insole Application. The 
15th Textile Bioengineering and Informatics 
Symposium, 5–8 September 2022, Liberec, Czech 
Republic.
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Heel Pad Design

It features a 3D auxetic structural design, specifically a re-entrant honeycomb structure, to increase the contact 
area and reduce peak contact force and plantar pressures.

(B
)

Related Publications

• Leung, M.S.H., Yick, K.L., Sun, Y., Chow, L., & Ng, S.P. (2022). 3D printed auxetic heel pads for 
patients with diabetic mellitus. Computers in Biology and Medicine, 146, 105582.

• Leung, M.S.H., Yick, K.L.*, Sun, Y., & Ng, S.P. (2022). Numerical simulation of pressure 
distribution for structural design of diabetic foot insoles. AuxDefense 2022 – 3rd World 
Conference on Advanced Materials for Defense, 6–7 July 2022, Guimaraes, Portugal.

Findings

• In-shoe foot humidity is significantly reduced by inlaid spacer 
fabric.

• The contact area in relation to peak contact force and mean 
pressure under auxetic structures is improved in both 
biomechanical experiments and finite element models.
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In comparison to conventional diabetic insoles, insoles created using this AI-assisted approach demonstrated a 
significant 40% reduction in peak plantar pressure, along with improved perceived fit and comfort.
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This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
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Customised Insoles for Diabetic Patients – Prototype I

January 2022

AI-Based Design Customisation of Insoles for Diabetic Patients

Features

• Insole behaviour and plantar pressures are initially predicted 
by using the AI-assisted system with reference to the patient's 
footprint image.

• The inlaid spacer fabric of suitable yarn structure and 
orientation is used to replace traditional foams as the 
accommodation layer of the insole that offers good air 
permeability, as well as personalised cushioning and shock 
absorption.

3D spacer knitted structure 

Cushioning permeable to 
heat and moisture
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Customised Insoles for Diabetic Patients – Prototype II

October 2022

AI-Based Design Customisation of Insoles for Diabetic Patients

Features

• A heel pad design with an auxetic re-entrant structure and 
excellent porosity increases the contact area and reduces 
plantar pressures. 

• The 3D plantar shape in dynamic situations provides useful 
information in the anatomical design of the 3D arch support.  

• With 3D printing technology, the personalised half-insole 
design has an optimal fit, and the cushioning and support can 
be formulated by algorithmically tuning material properties, 
lattice structures, and zonal reinforcement based on patient-
specific biomechanical data.

Contoured heel pad design in an auxetic re-
entrant structure

3D printing technology for 
customisation

Customised 3D geometry 
for individual patients

Enhanced heel contact and 
pressure distribution
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Example:

GUIDANCE NOTES ON RESEARCH QUESTIONS 
This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
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Customised Insoles for Diabetic Patients – Prototype III

August 2023

AI-Based Design Customisation of Insoles for Diabetic Patients

Features

• A half insole with the grooved design of the MTH pad 
and 3D arch support for improved porosity, contact area, 
and the redistribution of plantar pressure.

• Based on the deep-learning approach, the 
representative foot shapes are identified to facilitate the 
personalised design of a half insole with an optimal fit, 
cushioning, and support for mass production. 

3D spacer knitted structure 

Grooved design of the MTH pad

Representative foot shapes identified using deep learning to 
allow personalised insole design for mass production

Yick KL | Section 6 | Research Methods, Prototypes, and Materials
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GUIDANCE NOTES ON RESEARCH 
OUTCOMES, FINDINGS & FURTHER 
RESEARCH 

This section is designed to outline and showcase the 
research outcomes, findings and conclusions that the 
research process has revealed and what did (and did not) 
work. 

It is not essential to repeat or paste in any papers to the 
MCO, but it is important for the reader to access all aspects 
of the research findings via DOI links. Any text-based link 
should be explained and the reader given the option to 
access the full text.

It is also important that high-quality images showing 
prototypes, products or exhibitions that have been 
completed in the process of the research are also available 
to the reader. 

This section should aim to demonstrate how the research 
questions in section 2 above have been answered and 
what the research process has identified as further areas 
for ongoing research. 

Wherever possible it is essential to use your own images to 
manage copyright issues. If in doubt about images to use 
in your MCO please consult the library. 
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Research Outcomes, Findings, and Further Research 

Research Outcomes

The AI-based framework developed in this research enables the objective prediction of insole offloading performance, 
allowing clinicians to confidently select suitable materials and structures for a personalised insole design. By 
integrating dynamic foot shape classification and pressure prediction, the system supports the prescription of orthotic 
insoles with optimal fit, comfort, and rehabilitation benefits for diabetic patients.

Findings

The results show that forefoot width increases by 10% while walking, and foot rotation occurs with flattened arches, 
highlighting the need for soft, stretchable insole materials. Inlaid spacer insoles significantly reduce foot skin humidity, 
while auxetic heel pads lower peak contact force and mean pressure, enhancing overall foot protection and comfort.

Future Research

Future research will combine dynamic foot scanning, deep learning, and digital twin models in the AI framework to 
enhance sports insole customisation, offering cost-effective, tailored foot support and effective performance by 
addressing athletes' unique anatomical and biomechanical needs.

Yick KL | Section 7
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GUIDANCE NOTES ON RESEARCH 
DISSEMINATION

This section is designed to showcase all forms of public 
dissemination of the research. Clearly this includes 
academic conference and journal papers as links.

In addition, this may include links to mainstream and/or 
international media. As noted elsewhere it is preferable 
to use media links and your own images wherever 
possible as this can help avoid copyright requests. 

Research awards and prizes and other forms of 
recognition are all relevant in this section. 

This may also include screenings, shows or exhibitions 
designed to disseminate the research in the public 
domain. 

It is useful to separate different forms of media to assist 
the reading and understanding of dissemination.  
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Research Dissemination
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AI-Based Design Customisation of Insoles for Diabetic Patients

Category Content

Video Video of AI-based design customisation of insoles

Exhibitions and and 
International Expos

The research outputs have been showcased in more than 10 exhibitions and international expos.

Industry Visits An advanced dynamic foot scanning and design approach was introduced to industry and 
university partners, associations, and NGOs, among others. 

Community Workshops or 
Seminars

1. A foot care seminar for Wong Tai Sin District Health Centre
2. AI x Ergonomics workshops for the community and industry partners

Media Interviews Research outputs were reported on different TV programmes and social media platforms.

Research Collaborations 1. Research collaboration with the University of Hong Kong–Shenzhen Hospital and Shenzhen 
University

2. Research project with the Hong Kong Community College, University Grants Committee 
(Faculty Development Scheme) Funding Scheme (HK$1 million)

3. Research collaborations and in-kind donations (HK$330,000)
4. Research project with the Laboratory for Artificial Intelligence in Design under InnoHK 

(HK$4.6 million)
5. Research project with the Hong Kong Sports Institute (HKSI) under SRFS (HK$5.2 million)

Industry Collaboration Contract research with Legacy Innovation Development Limited

Ideation Meetings Regular ideation meetings with research teams from the Royal College of Art (RCA) in the UK 

Licensing Agreements A Memorandum of Understanding (MoU) and two licensing agreements with Legacy Innovation 
Development Limited 

Fashion X AI MOOC A Massive Open Online Course (MOOC) module launched in July 2023

Contacting Local Hospitals 
and Overseas Collaborators 

Research inquiries received from the Podiatry Department of Queen Mary Hospital in Hong Kong 
and swissbiomechanics AG in Switzerland

Appendices In-kind sponsorship letters, testimonials, and compliment letters from the local healthcare centre
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GUIDANCE NOTES ON RESEARCH 
DISSEMINATION

This section is designed to showcase all forms of public 
dissemination of the research. Clearly this includes 
academic conference and journal papers as links.

In addition, this may include links to mainstream and/or 
international media. As noted elsewhere it is preferable 
to use media links and your own images wherever 
possible as this can help avoid copyright requests. 

Research awards and prizes and other forms of 
recognition are all relevant in this section. 

This may also include screenings, shows or exhibitions 
designed to disseminate the research in the public 
domain. 

It is useful to separate different forms of media to assist 
the reading and understanding of dissemination.  
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Research Dissemination | 01 Video
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Video of the AI-Based Design Customisation of Insoles

https://ira.lib.polyu.edu.hk/video.jsp?id=115364a
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The Mills Fabrica 

The research and footwear prototypes were showcased at 
various exhibitions, such as The Mills Fabrica in July 2022 and the 
Asia Summit on Global Health (ASGH) in November 2022. More 
than 22,000 onsite and online participants from over 50 countries 
and regions participated in ASGH. 

An online presentation was given at Fibro-Symposium 2022, 
Kyoto Institute of Technology ( Japan). 

Research outputs were exhibited at FASHION X AI: 2022–2023 
International Salon at The Mills Fabrica (Hong Kong) and The 
Mills (London, UK) in 2023 through AiDLab, PolyU, and the RCA, as 
well as The Jinjiang Footwear & Sports Industry Expo in April 
2023.

The Jinjiang Footwear & Sports Industry Expo

Asia Summit on Global Health 2022

Fibro-Symposium 2022 

FASHION X AI: 2022–2023 International Salon
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The footwear prototypes were also presented at the AiDLab 
Innovations in Design Summit, TDC Fashion InStyle 
Exhibition, and Intertextile Shanghai Apparel Fabrics 
(Autumn Edition) in August 2023; Gerontech and Innovation 
Expo cum Summit in November 2023; Culture x AI Hong Kong 
Fashion Designers Show in London in July 2024; and Culture x 
AI 2024–2025: Culture and Future Mode in January 2025. 

AiDLab Innovation in Design Summit 2023

TDC Fashion InStyle Exhibition

Intertextile Shanghai Apparel Fabrics 2023

Gerontech and Innovation 
Expo cum Summit

Culture X AI
Exhibition
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Dynamic foot scanning technology used in 3D insole 
design was introduced to industry partners and NGOs, 
among others. 

• Hong Kong Sheng Kung Hui Welfare Council

• Esquel Group

• Hong Kong Trade Development Council (HKTDC) 
Garment Advisory Committee

• Hong Kong Catholic Diocesan Council (Secondary 
Section) Science Education Committee (HKCDCSEC)

• The Hong Kong Japanese Chamber of 
Commerce (textile group members)

• CMA Testing Centre

• Royal College of Art (RCA)

• Industry associations, including Hong Kong Intimate 
Apparel Industries' Association (HKIAIA), Hong Kong 
Knitwear Exporters & Manufacturers Association 
(HKKEMA), and so on
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A foot care seminar was held in the Wong Tai Sin District 
Health Centre in October 2022 to promote orthotic footwear 
and insoles for diabetic patients and to increase their 
awareness of daily foot care. In fact, 27 diabetic patients were 
enrolled in the seminar. 

AI x Ergonomics workshops were organised in May 2023, to 
which over 40 participants were registered.
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Media interviews were invited by Television Broadcasts Limited 
(TVB) Innovation GPS (TV programme) on 3 November 2022 and 
at Radio Television Hong Kong (RTHK’s TV programme) in 
October 2022. Research outputs were also shared on different 
social media platforms (such as YouTube), newsletters, and 
newspapers, among others.

A newspaper from Hong Kong Wen Wei Po

https://www.tkww.hk/epaper/view/newsD
etail/1569385291276488704.html

https://www.tkww.hk/epaper/view/newsDetail/1569385291276488704.html
https://www.tkww.hk/epaper/view/newsDetail/1569385291276488704.html
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Research collaborations were established with the University of 
Hong Kong–Shenzhen Hospital and Shenzhen University. The 
proposed insole solution is extended to improve in-shoe comfort, 
breathability, cushioning, and foot protection for soccer and 
badminton teams.

Granted in collaboration with the Hong Kong Community 
College, research funding (HK$1 million) was secured to develop 
mycelium-based composites to enhance the mechanical and 
thermal properties for diabetic foot insoles, under the support of 
the UGC (FDS) Funding Scheme (2024–2026).

New InnoHK and SRFS projects have been established to expand 
the research into sport-specific insole design, with HK$4.6 million 
and HK$5.2 million in funding secured for 2025-2030, respectively.
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A research collaboration was established with Dr. Kong Footcare 
Limited to support the project on an AI-based approach to designing 
customised orthotic insoles for children with flat feet. 

Dr. Kong Footcare Limited is a global footwear company with retail 
stores across 12 countries or regions, including about 50 in Hong Kong 
and 800 in mainland China. The company offers professional footcare, 
foot-healthy shoes, footcare accessories, and foot assessment services. 

In fact, HK$330,000 in in-kind donations was received for insole and 
footwear research collaborations. 
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An industry collaboration was established with Legacy Innovation 
Development Limited, a leading insole manufacturer and material 
supplier, to support the development of diabetic insoles using the 
AI-assisted insole design system. The newly developed insoles have 
been launched in the market through an online shop with positive 
feedback from end users. Additionally, through foot care workshops, 
orthotic insoles were donated to diabetic patients via Po Leung Kuk 
District Health Centres. The company is also trying to extend its 
application to elite athletes.

Industry Collaboration (February 2024)

https://ira.lib.polyu.edu.hk/video.jsp?id=115364b
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Ideation meetings were held regularly with the RCA in the UK to exchange research ideas, experiences, and 
challenges between the teams of PolyU, the RCA, and AiDLab.
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MoU and Licensing Agreement 

An MoU and two licensing agreements were signed with Legacy Innovation Development Limited to improve the 
footwear insole design for individuals with specific footwear needs, such as the development of diabetic insoles and 
balance-enhancing geriatric slippers. Legacy Innovation Development Limited is a leading supplier of composite 
materials, offering design and manufacturing services to the sports and consumer product industries.
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AI x Ergonomics: MOOC

A MOOC module of AI and footwear design under Fashion x AI was 
launched in July 2023. Over 300 people registered for the online courses. 
Examples of ergonomic designs, the challenges in studying ergonomics, AI-
supported ergonomic designs, and the latest technology for footwear 
design, among other topics, were discussed.

MOOC 
AI x Footwear 
Design
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GUIDANCE NOTES ON RESEARCH QUESTIONS 
This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
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Research Dissemination | 011 Contacting Local Hospitals, Media, and an Overseas 
Footwear Company 

The project not only attracted interest from local footwear companies but also received research inquiries from the 
Podiatry Department of Queen Mary Hospital in Hong Kong, a local newspaper (MingPao) for footwear 
biomechanics evaluation, and swissbiomechanics AG, a Swiss company specialising in biomechanical analysis and 
orthotic solutions.
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GUIDANCE NOTES ON RESEARCH QUESTIONS 
This section is intended to explain to the reader the key context and purpose of the 
research. 

What is the broad summary of the research in this MCO under review 

It is essential that the reader can understand the aims and purpose of the research 
programme and the specifics of the research questions. 

These questions should be precise enough to articulate research problem/gap through the 
MCO and that allow the presentation of a clear research narrative resulting in the outputs 
and outcomes in subsequent pages of the MCO.  

Ideally the research questions would be limited with some sub-questions if necessary

Framing the research problem clearly for the reader is essential. 
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Appendices II | 02 Testimonials From Industry Partners and a Compliment 
Certificate From a Local Healthcare Centre
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