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Yick KL | Section 1

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 Al-based framework that integrates foot biomechanics,
dynamic 4D foot anthropometry data from over 100 diabetic patients, material analyses, pressure information, and Al-
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.
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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.

25/11/2025 Al-Based Design Customisation of Insoles for Diabetic Patients



Yick KL | Section 2

Prof Yick Kit Lun
Multidisciplinary Research
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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.

Biomechanical
Engineer

DR LI SABRINA | Dr Shi Q, a biomechanical engineer, leads the biomechanical design and
Postdoctorlal fellow, analysis of the insole performance, ensuring optimal pressure

The Hong Kong distribution, support, and functionality for diabetic patients through
Polytechnic University advanced evaluation methods and experiments.

Footwear Ergonomic Dr Li S, a footwear ergonomic engineer, specialises in designing insoles
Engineer and footwear with optimal fit and comfort, ensuring ergonomic support,
and addressing the specific needs of diabetic patients.
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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 Al 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?
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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 Al-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
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Research Outputs

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

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 Al-based framework for the customisation of the insole design was

filed on 8th November 2022.
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Research Outputs | 01 Journal Papers
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. /EEE 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, ., 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, |. (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, 64635-6483S

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 i p. . io. I . . . . .
and Percelved Comfort of Older Ind|V|duaIs International Journal of Environmental Research and Public Health, 19(17), 10861
2022 Shi, Q. Q., Li, P. L., Yick, K. L.*, Jiao, ., & 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
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Research Outputs | 02 Conference Papers
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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.

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.

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.

Ning, K., Yick, K.L.*, Yu, A., & Yip, |. (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.

Li, PL., Zhang, LY. 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.
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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

Yick KL | Section 4 | Research Outputs

Research Outputs | 03 Patent

Patent in China

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

International Diabetes Federation (2022). Diabetes_Aid NG.
www.idf.org/diabetes.

DiaseTic Foot

van Netten, JJ., 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 Al 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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Research Methods, Prototypes, and Materials

Framework of the Al-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.
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Phase I: 4D Dynamic Foot Scanning for Key Features

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.

Foot deformation during gait cycle

Heel strike Midstance Toe off

Related Publications

« LiPL, 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.

« Zhangl, 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.

- Zhangl, Yick KL, Li PL, Yip ], Ng SP. (2022). Foot deformation analysis with
different load-bearing conditions to enhance diabetic footwear designs. PLoS
One. 17(3): e0264233
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Phase I: 4D Dynamic Foot Scanning for Key Features

The algorithms are designed to automatically extract foot measurements and features from dynamic foot
images during a gait cycle.

Foot stances First heel contact First MTH contact

First toe contact Heel take off MTH take off
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Phase II: Deep-Learning Model for Foot Type Classification

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

e

—

Recommendation of insole geometry based
on foot type

Diffusion Net i’u:}r'". “u:rvx ‘.?:>: f mhr“ ;‘1-7Yi(?"
Features Self-attention
' \
DiffusionNet Block d Classification Block
‘ ¥ ’ ’ ( Softmax J
22 =N f
DiffusionNet Block C Linear )
. J
r : ~ 7 V (D
DiffusionNet Block I
. J
- Averagg along External Features
g ) H ’ ’ Vertices
DiffusionNet Block I
\ J I

25/11/2025 Al-Based Design Customisation of Insoles for Diabetic Patients



Yick KL | Section 6 | Research Methods, Prototypes, and Materials

Phase IlI: Analyses of Foot Biomechanics and Finite Element Models

The distribution of plantar pressures and foot biomechanics in response to different insole materials is
systematically investigated for the design and training of an Al-based model to predict the offloading performance of
orthotic insoles.
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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
« ShiQQ, 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, LiPL, 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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Phase IlI: Analyses of Foot Biomechanics and Finite Element Models

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 Al-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.

PE foam X-braced frame PU foam
Flat
(PeLite:) _ (Poron.) Prediction Human

% 21.75 17.1

g i “ 3.38 30.5
< El 40.71 12.7
% ] 127.18 50.6
2 § - 78.33 33.1
N . 109.21 135.4

30.57 54.8

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

The Al-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.
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Patent

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

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
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Phase V: Structural and Material Design of Insoles

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.

TR1

Fabric AS1 AS2 BC1 BC2 BS1 BS2
Structure A B C D E F

Location of sensors

Knitting
notation

Related Publications

« LiNW, 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)
(@) 40 suppl, 4635-6483S

« LiNW, Yick KL, Yu A, Ning S. (2022). Mechanical and

35

thermal behaviour of weft-knitted spacer structure
with inlays for insole application. Polymers,14(3), 619.

* Nings, Yick KL, YU A, Yip J. (2022). Effects of textile-
fabricated insole on foot skin temperature and
humidity for enhancing footwear thermal comfort.

—PU —3D-P — Textile-fabricated —Leather Applied Ergonomics, 104, 103803.

e "! 7 0 500 1000 1500 000 ° Ning, K., Yick, K.L.*, Yu, A., & Yip, ]. Thermal Comfort of

. Time(s) 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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Phase V: Structural and Material Design of Insoles

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.

g
s

Findings
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g
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* In-shoe foot humidity is significantly reduced by inlaid spacer
fabric.
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°

« 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.

113
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Increase contact
surface area

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.
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Phase V: Structural and Material Design of Insoles

In comparison to conventional diabetic insoles, insoles created using this Al-assisted approach demonstrated a
significant 40% reduction in peak plantar pressure, along with improved perceived fit and comfort.
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Yick KL | Section 6 | Research Methods, Prototypes, and Materials

Customised Insoles for Diabetic Patients - Prototype |
January 2022

3D spacer knitted structure

Cushioning permeable to
heat and moisture

Poron 3D arch support (mesh & EVA)

Features

* Insole behaviour and plantar pressures are initially predicted
by using the Al-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 A
absorption.

25/11/2025 Al-Based Design Customisation of Insoles for Diabetic Patients

24



Yick KL | Section 6 | Research Methods, Prototypes, and Materials

Customised Insoles for Diabetic Patients - Prototype Il
October 2022

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

Enhanced heel contact and
pressure distribution

3D printing technology for
customisation

for individual patients

Customised 3D geometry
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Yick KL | Section 6 | Research Methods, Prototypes, and Materials

Customised Insoles for Diabetic Patients - Prototype Il
August 2023

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

Grooved design of the MTH pad

3D spacer knitted structure
Silicone (40 A)

PORON Silicone (30 A) EVA

<+ Knitting fabric

Features N Al —
* A half insole with the grooved design of the MTH pad 2 XXX

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, PUR SRR FVA
cushioning, and support for mass production.

Silicone (40 A)
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Yick KL | Section 7

Research Outcomes, Findings, and Further Research

Research Outcomes

The Al-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 Al framework to
enhance sports insole customisation, offering cost-effective, tailored foot support and effective performance by
addressing athletes' unique anatomical and biomechanical needs.
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Research Dissemination

Video

Exhibitions and and
International Expos

Industry Visits

Community Workshops or
Seminars

Media Interviews

Research Collaborations

Industry Collaboration

Ideation Meetings

Licensing Agreements

Fashion X Al MOOC

Contacting Local Hospitals
and Overseas Collaborators

Appendices

Video of Al-based design customisation of insoles

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

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

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

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

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)

Contract research with Legacy Innovation Development Limited

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

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

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

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

In-kind sponsorship letters, testimonials, and compliment letters from the local healthcare centre

25/11/2025
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Yick KL | Section 8

Research Dissemination | 01 Video

Video of the Al-Based Design Customisation of Insoles

o
A | ' | 0 5 THE HONG KONG M
POLY TECHNIC UNIVERSITY
GRALAS Royal College of Art

Pntg mbunte A1 & Dewige
Laboratory for
Artificial Intelligence in Design

AL EAERE S

Al-Based Customisation of Insoles

For Diabetic Patients
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Yick KL | Section 8

Research Dissemination | 02 Exhibitions and International Exhibitions

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 Al: 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.

AidLab

2022-2023 INTERNATIONAL SALON
Check out our new website!

www.FashionxAI.com

ot A ; | "6

N B K
Asia Summit on Global Health 2022
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Research Dissemination | 02 Exhibitions and International Expos

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 Al Hong Kong
Fashion Designers Show in London in July 2024; and Culture x
Al 2024-2025: Culture and Future Mode in January 2025.

Culture X Al
Exhibition

TDC Fashion InStyle Exhibition

<77 P
° N L [ ]
Gerontech and Innovation 1) | | ‘ | l \
Expo cum Summit '

AiDLab Innovation in Design Summit 2023

25/11/2025 | Al-Based Design Customisation of Insoles for Diabetic Patients



Yick KL | Section 8

Research Dissemination | 03 Industry Visits

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 (HKCDCSECQC)

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

Institute of \, .o.' '.-. /\ l :) L CI ')
Active Ageing/g,ﬂd S INNOHK ...
D o ..

2B ) e
oo

Artificial Intelligence in Design

Heel Strike

Midstance

HHERITH R AT
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Yick KL | Section 8

Research Dissemination | 04 Community Workshops or Seminars

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.

Al x Ergonomics workshops were organised in May 2023, to
which over 40 participants were registered.

PROBLEMS
e

+ Diabetes
« Long-lasting health issue

+ 422 million people in 2021
+ High blood sugar level

&= Al

Wong Tai Sin C
~  District Health Centre % [}C%)J drg: tuh! ft”:l;s
e mills
HSTP the 7 fabrica

mills¥

LT
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Yick KL | Section 8

Research Dissemination | 05 Media Interviews

Media interviews were invited by Television Broadcasts Limited i sl I
(TVB) Innovation GPS (TV programme) on 3 November 2022 and EOE HEBEEE SRESIESHERS
at Radio Television Hong Kong (RTHK's TV programme) in e

October 2022. Research outputs were also shared on different BB A7 20 e
social media platforms (such as YouTube), newsletters, and Bl T 7 " ), OB
newspapers, among others.
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A newspaper from Hong Kong Wen Wei Po

https://www.tkww.hk/epaper/view/newsD
T etail/1569385291276488704.html
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Yick KL | Section 8

Research Dissemination | 06 Research Collaborations

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.

s &R FRYER

The Umversity of Hong Kong < Shenchen Hospatd

if o R %

SHENZHEN UNIVERSITY
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Yick KL | Section 8

Research Dissemination | 06 Research Collaborations

A research collaboration was established with Dr. Kong Footcare
Limited to support the project on an Al-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.

DR KONG %
@

- dRENS

]

25/11/2025 | Al-Based Design Customisation of Insoles for Diabetic Patients

36
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Research Dissemination | 07 Industry Collaboration

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
Al-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)

S A BB Harmony

¥ @legacy footcare WRMRIME
RONG FEERNANRAE LS ENNTE
WS S ARLONS o
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Yick KL | Section 8

Research Dissemination | 08 Ideation Meetings

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.

Information Processing Model
9rD —{ w3y R
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Research Dissemination | 09 Licensing Agreement

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.

This agreement (“Agreement”) is made effective on 2023

Memorandum of Understanding (MoU)

BETWEEN:
Between

(1) LABORATORY FOR ARTIFICIAL INTELLIGENCE IN DESIGN
LIMITED, 2 company incorporated with limited liability in Hong Kong and having
its registered office address at Units 1613-1615, 16/F, Building 19W, Hong Kong
Science Park, Pak Shek Kok, New Territories, Hong Kong (the “Licensor™); and

Laboratory for Artificial Intelligence in Design (AiDLab)

LEGACY

and| (2) LEGACY INNOVATION DEVELOPMENT LIMITED, a company incorporated
with limited liability in Hong Kong and having its registered office address at [*] (the \Bev AL Materia
“Licensee”).

Legacy Innovation Development Limited (Legacy)
Hereinafter, the parties hereof are collectively referred to as the “Parties”, each a

e ALY =

WHEREAS: Recommendation of Licensing Terms

ADLa Project Code and Title: RP1-2 - Ergonomic Design of Footwear
Principal investigator: Prof. Kit YICK
Internal Technology Panet: Prof. Caivin WONG, Prof. Kit YICK, Dr. Kehvin Miu and Mr. Barry TAI
Date of Meeting: 20" August, 2024

The purpose of this MoU is to blish a good-faith fi

upcoming collaborative effort that are mutually beneficial The parties agree to work together in

between the parties for an (4)  TheLicensed Materials (as defined below) are jomntly owned by the Royal College of
Art (“"RCA”™), the Hong Kong Polytechnic University (“Pglyl]™) and the Licensor.
The Licensor has the right to license the Licensed Materials.

a cooperative and coordinated manner to achieve cach party's individual desires and the
llective desires of the hip. This MoU does not obligate the Parties to provide funds or
payment. This MoU does not bind parties to any legal obligations. This MoU sets for the

(B)  The Licensee wishes to obtain a license to use the Licensed Materials specified in
Schedule 1, and the Licensor wishes to grant to the Licensee such a license, on the
terms and conditions hercinafter contained.

1. Licence Deliverables
The right on use of the following patent generated from Prol. Kit Yick's ADLab project (RP1-2)
 Tate: Technical Manual for Ergonomic Design of Footwear - Geriatric Sigper Design for Improving
Body Bakance

IT IS HEREBY AGREED BY THE PARTIES THAT:

understanding between AiDLab and Legacy to work together to achieve collaborations in the

following aspects:

- AiDLab will provide Insole evaluation service to Legacy

- AiDLab in collaboration with Legacy will conduct wearer trials

- AiDLab will sign non-exclusive ligence with Legacy by granting the right on use of a
patented technology of AiDLab in the scope of “Plantar Pressure detection method and
device, storage medium and electronic equipment”™

Exact fees, terms and conditions are to be agreed between AiDLab and Legacy, and subject to
the final approval by the I ion and Technology C (ITC), HESAR. Goverament.
It is expected the approval process will take around three to four months.

Duration
This MOU is at-will and may be modified by mutual consent of each signing party. This MOU
shall become effective upon signature and will remain in effect until modified or terminated by

1.

-

11

DEFINITIONS AND INTERPRETATION

In this Agreement (including the Recitals above), the following expressions shall,
unless the context requires otherwise, have the following meanings

“Confidential means any and all manuals, procedures,
ion” d . materials and/or information of the
parties hereto () that 1s not generally known to the
public, whether of a technical, business or other
nature including, without limitation, trade secrets.
know-how information relating to the technology,
customers, vendors, business plans, market
activities, finances and other business affairs of
such party, (ii) that is disclosed by such party to the
other party in written, oral, electronic and/or other
form, (i) that is otherwise comes to the
knowledge of the other party in the course of its
discussions or dealings, (iv) that has been
d d as being v and/or dential
and/or (v) that by the nature or circumstances
surrounding the disclosures or receipt should
reasonably be construed as proprietary or

2 Rolevant Intellectual Properties (1Ps)
« Nobackground IPs from Polyl or RCA are invoived.

3 Relevant Background Research (Such as research projects. research works, etc )
« No background research works done in PoiyU betore

4 Distribution of Commercialisation Revenue (1 1t i a kcence for patent. please rofer 10 the patent ownership
rati0 on the comesponding Patent Assessment Form)
& PolyU: 40% / RCA: 40% / ADLab 20%
00 PolyU: 0% / RCA: 35% / ADLab: 1% (With background research done / IP owned by PolyU)
1 Pty 36% / RCA: 50% / ADLab: 15% (WAth background research done / IP owned by RCA)
0 Other

5. Recommendations of Licensing Terms
o Licance Fee: HK$20,000
«  Royaites: No
o Exchamty Nonexchsive
 Payment Terms: One-off payment upon sigring of the kcence agreement
 Duration 2 Years
o Temtory: Woridwide
*  Subicensing: No

6 Potential Licensee in Discussion (Yes/ No)
Yes i Hong Kong

7. Other Comments.
N

Sgnature Date:
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Research Dissemination | 010 Fashion x Al: MOOC

Al x Ergonomics: MOOC

A MOOC module of Al and footwear design under Fashion x Al was  2022-2023 INTERNATIONAL SALON
launched in July 2023. Over 300 people registered for the online courses. MOOC
Examples of ergonomic designs, the challenges in studying ergonomics, Al-

supported ergonomic designs, and the latest technology for footwear Al x Footwear

design, among other topics, were discussed. Design
4. Al and Ergonomics [FASHION X AI] TR ABOUT; EROGRAMAES EVENTEHIGHLIGHTS Research Principal Investigator:
:l:tr;f(::irzlentals of Wach v Dr. Kit-lun Yick
Intelligence in
Feshion Register Now PP

Fundamentals of www.FashionXAI.com

Artificial Technology and Footwear |

9/9 steps

3. Al and Textile Design ™~ . .
Intelligence in

14/14 steps

Fashion = Watch Video
4.Aland Ergonomics ) ® ——
13/13steps oo
5. Al and Textile ¥ @ Technology and Footwear |
Material Quality Control
14114 steps

@ Technology and Footwear Il
6. Al and Fashion ~
Business @ Technology and Footwear Il

14/14 steps

@ The Challenges
@ About Fashion Business

® @ Quiz

Fundamentals of Al Techniques in
Fashi

5. Al and Textile Material
Quality Control

14/14 steps

6. Al and Fashion 4

ve Design Research programme 2t i
- B Business
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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.

BEHES ERSEMIEINES
HREIR
Queen Mary Hospital

~  Hide message history

From: Hub
Sent: 07 December 2024 4:38 PM

To: ADLab Info <info@aidlab,hk>

subject: ERFTE T EREEEBWIMEH

AT EREAFRTE 2024-12-07 16:37:53 1B LI EE EREE B F —EH S0, LT AERENE:

TTE1E: AR TEmMER

i Cynthia Leung

PNEPSIRO scon Hary Hospill Posiary Depariment
‘EEAL: leungsyc@ha.org.hk

B YRR: 852 93171006

ERPIE: AR

iR https:/iwww.innovationhub.hk/zh-hi/article/ergonomic-d

Interest in your publications

w3 ELIER B LA A L IRE .

h
Subject: Interest in your publications

Dear Prof r Kit-lun Yick

Q ],”F H“’N(’ !(( NG —tr We have read your paper ‘An exploratory study of dynamic foot shape with 40 "] . We in your field of research, especially in
Q' POLY TECHNIC UNIVERSITY A oot o A ARt SO UG At A6 W Mo bt the Sl of RmAchaic e a0 eyl O Eh6 Ao cike g W Tock oga Unds Iood e
17 il Bl T oA A you be interested In an exchange?
We would be very pleased to hear from you.
Best regards

Christian Kryenbhl

mmass-skischuh
S ssiomecrancs

swissbiomechanics

V|4 TR

(BB3R) ~EX WAREEE BRIEEROSEM

1200872024, 0955

! [BBMEN] ZRSEE, SREE, REE  BFah
‘G‘ ¥, SR, WAE, GEIAE—SSEER, BEF HOE
= MBREE, FREFE. BERST, B LASEEEMNAE

ey Quewn gm“ﬁﬁ‘

y | FESESEERRARE, B, AR HRS, RWOEEE
| —SFaRenrET? (B8) RRRBESEELARER
J BGERR, MEARRANRENEE, HRERENSHR
SREEEE.

N EERESE THEES

FREEENERTERIME (EVA, cthylene vinyl acetate) B
Ml 5, RUEHEE, REERTUHEE. SEETAREE
| RSERRESRARR, ERERARERRZ Y, REH
FEOHESHENER. REESXISNETF, AERTES
#. BESESLESERARER, LaEFaE . Wi,
BRERRITISESEBNERIS, RHESENRETS
gg EngsaBEaRR; MENASRERHENTS, 87

ZRAIDHRTRE, EERTRFENES, &mm
ZISHES, TEETAINEE. NRERBFELBE, 7B
ABERZEASMES, FEALURERSETHE, SENER

35, BEERSSEEOTE, mwm ESM.
AREROLNTE, MEYSEIHLEEN, RtADER
£, RN, wnmﬂﬂmgmm
fﬁ BHENBLEAREER, ﬁumm

s_mhwma-
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Appendices | | In-Kind Sponsorships From Industry Partners

=
@_ Pylon Technsnlggy c:;iﬂl

21 Lam Hing Street, Kowloon Bay, Kowloon
PYLON TECH Tel : J66-6575 Email: creativepeod gmail com
Laboratory for Artificial Intelligence in Design (AiDLab)
Units 1613-1615, 16/F,, Building 19W
Hong Kong Science Park,
Pak Shek Kok, N.T. HKSAR

Atn: Dr. Kit-lun YICK
Tel: 2766 6551
Email:  teyick@polyw.edu hk

Prepared by: Mr. CY TSE
Tel: 3466 6575
Email: creativepno@gmail.com

Date: 21" October, 2021

ponsorship of Lower Limb Prostheses and Orthotic Footwear Materials
Dear Dr. Yick,
Itis my pleasure 1o offer sponsorship of TWO lower limb prostheses for unilateral trans-tibial amputees

and a range of orthotic footwear materials (sround | square meter each) to the Research Programme —

Ergonomic Design of Footwear in the Laboratory for Artificial Intelligence in Design (AiDLab) to conduct

experimental analysis. It is an in-kind sponsorship that the market value of the lower limb prostheses and

orthotic footwear material is HKS80,000. Items will be delivered by 30* October 2021.

Thank you very much.

Pylon Technology Co. Ld.

Prof. Kit-Lun Yick

Laboratory for Artificial Intelligence in Design (AiDLab)
Units 1613-1615, 16/F., Building 19W

Hong Kong Science Park, Pak Shek Kok, N.T. HKSAR

Dear Prof. Yick,

One Measurement Group Ltd.
Unit B. 9/F Fat Lee Ind. Building
17 Hung To Road, Kiun Tong
Kowloon, Hong Kang

Tel +852 6208 8723
Fax ~852 8208 8726
salesomol.com.cn

Laboratory for Artificial Intelligence in Design (AiDLab)
Units 1613-1615, 16/F., Building 19W

Hong Kong Science Park,

Pak Shek Kok, N.T. HKSAR

Attn: Dr. Kit-lun YICK
Tel 2766 6551

Prepared by: Jacky Ma
Mobile: 96511747

Email teyick@polyu.edu,hk Email: jacky@omgl.com.cn

Date: 23+ October 2020

i n Tr: ngl ker

Dear Or. Yick

It is my pleasure to offer sponsorship of a Vicon Tracker Software and a Dongle for Vicon Tracker to
mme - Ergonomic Design of Footwear in the Laboratory for Artificial Intelligence in
30 motion capture and analysis. Itis an in-kind sponsorship that the market value
dongle is HK$100,000. The software and dongle will be delivered by 30* October

14 January, 2025

roup Limited

IR Dr. Kong Footcare Limited
DR -KONG Y

¢

Unit C, 14/F, Ph 1, Vigor Industrial
Building, 49-53 Ta Chuen Ping St,
Kwai Chung, NT,

Hong Kong

14" January, 2025

Prof. Kit-Lun Yick

Laboratory for Antificial Intelligence in Design (AiDLab)
Units 1613-1615, 16/F., Building 19W

Hong Kong Science Park, Pak Shek Kok, N.T. HKSAR

Dear Prof. Yick,
Sponsorship of Insoles and Footwear

1 am pleased to offer in-kind sponsorship of insoles, footwear, and a range of orthotic insole
materials to the Rescarch Programme titled ‘4D data-driven sports insole design’ at the
Laboratory for Artificial Intelligence in Design (AiDLab) to support experimental analysis and
insole p ing. This ip, valued at a total market value of HK$200,000, will begin
in July 2025 and be distributed over four consccutive phases, with each phase valued at
HKS$50,000 per year. We are cager to support your innovative work and explore collaboration
opportunities.

Thank you very much.

Yours sincerely

G ronap

Laboratory for Artificial Intelligence in Design (AiDLab)

park, Pak Shek Kok, NT.HKSAR

Dr. Kong Footcare Limited

Legacy Innovation Development
Room 510, 5/F, Wi

Sponsorship of Insole Materials

On behalf of Legacy Innovation Development Limited, 1 am pleased to offer in-kind
sponsorship of insole materials and technical support to the Research Programme titled ‘4D
data-driven sports insole design’ at the Laboratory for Artificial Intelligence in Design
(AiDLab) for experimental analysis and insole prototyping. This sponsorship, valued at a total
market value of HKS100,000, will begin in July 2025 and be distributed over four consecutive
phases, with each phase valued at HKS 25,000 per year. We are eager to support your
innovative work and explore collaboration opportunities.

Thank you very much.

Yours sincerely

i
Founder
Legacy Innovation Development Limited

imited
/ayson Commercial Bldg, 28 Connaught Rd. West, Sheung Wan, HK

Alan Kong A
Vice General Manager Date: 15 Apeil 201
Dr. Kong Footcare Limited Spossarship of Orthatic Insolc and Footw ca
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Appendices Il | 02 Testimonials From Industry Partners and a Compliment
Certificate From a Local Healthcare Centre

Testimonials

Legacy Innovation Development Limited, as one of the leading providers for Composites
Material and Product manufacturing, we are pleased to have had the opportunity to collaborate
with Professor Yick Kit Lun, School of Fashion and Textiles, The Hong Kong Polytechnic
University, on the Al-based footwear project. This research has revolutionized the way for our
company adopl in insole design and devclopmeni prondmg us with mvnluablc mslghts into

foot plantar pi

Thi ionallowed our company to obj I improvei igns for
optimal fit, support, and comfort, enabling us to make necessary adjustments to insole designs
for dxﬂ'ercm foo! types of diabetic patients. The project's Al-based approach has been

ing our product d This has not only improved the quality
of our producls but also enhanced the well-being of the end-users.

The Al-based footwear project has to our business Our customers
appreciate the quantitative approach to better understanding the perfmmam:e of the insole
designs, and this has led to our customer loyalty and repeat purchases. Moreover, the project
has positioned us as a company that seamlessly bends scientific research and customer well
being with aesthetic design.

Yours faithfully,

Legacy Innovation Development Limited
7 March 2024

LEGACY

Innovation Matenal Solution

Prof. Kit Lun Yick,

Laboratory for Artificial Intelligence in Design,
Unit 1613-15, 19W,

Hong Kong Sc:ence Park,

Pak Shek

Hong Kong

16 September 2024

Testimonial
Al-Based Insole Development System

We are delighted to provide this letter to endorse Al-based insole development system and
confirm its value to us as an innovative technology that is enabling the customization of o
existing insole design for diabetic patients and improving the quality of our products.

As one of the leading providers for composites material and product manufacturing in Hong
Kong, with services to the sports, watch components, Auto parts, 3C parts and consumer
product industries. This Al-based method has revolutionized the way for our company adopt i1
insole design and development, providing us with invaluable insights into foot biomechanics
and plantar pressure distribution in developing and assessing insole designs.

In collaboration with Prof. Yick on the Al-based footwear project, we are confident t>
objectively evaluate and improve the insole designs of our products with optimal fit, suppor-,
and comfort, and enabling us to make necessary adjustments o insole designs for different foct
types of diabetic patients. The project’s Al-based approach has been scientifically in enhancing
our product design process. This has not only improved the quality of our products, but also
enhanced the well-being of the end-users.

Compared with the traditional method for insole this artificial i if -base:d
technology has contributed to our business Our i th:
quantitative approach to better understanding the performance of the insole designs, and this
has led to our customer loyalty and repeat purchases. Morcover, the Al-based system has
positioned us as a company that scamlessly bends scientific research and customer well being
with aesthetic design.

Yours Sincerely

Uke 1
Founder
Legacy Innovation Development Limited
Email: mikelo@legacy-innovation.com

(s

el »s au

n& "\lul? Development Centre

PR R )&

PO LEUNG KUK

Certificate of Appreciation

Prof. Yick Kit Lun
School of Fashion and Textiles

The Hong Kong Polytechnic University

LERES L8

RP 1-2 Ergonomic Design of Footwear

RERRAERASAERRFERESTAZRRRN . SRRF L

Thanks for provide Health talks and diabetes counseling services to

Po Leung Kuk F.S.F.T. Children & Youth Development Centre

PO LEUNG KUK

proves
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