














Apart from regular long term, medium
term and short term courses, CFTI
conducts  Outreach Skill Development
Training Programmes    for   rural
Footwear, Leather Goods artisans of Tamil
Nadu  in  their neighbourhood. The
objective of  this  programme  is  to develop
the   Footwear, Leather Goods  making
skill  to  the  rural  artisans  at  designated
clusters near to their residence.  These
programmes have good  response among
the artisans  as they acquire technical
knowledge  on   material management,
cost effective  programme etc.
Placement Linked entry level training
programme sponsored by TNSDC, Govt.
of Tamilnadu

CFTI, Chennai was given an order by
TNSDC for imparting training under
placement linked training programme for
2,300 candidiates  during  2015-16. CFTI
completed  the  training  successfully. 

After seeing the performance of CFTI,
Chennai, TNSDC has given an order again
for imparting training for 2,000 candidates
under different job roles for the year 2017-
2018. CFTI  has accomplished the feat
successfully. Since Quality Training was
imparted to the entire satisfaction to  the
sponsor TNSDC has given additional order
of 2500 nos. for the year 2017-18. Out of
which the skill training for 2,037 candidates
have been completed successfully.

Pradhan   Mantri   Kaushal   Vikas  Yojna
(PMKVY), Ministry of MSDE, Govt. of
India

CFTI, Chennai  conducts  training  on
Central Government sponsored   scheme
called “Pradhan Mantri Kaushal Vikas
Yojna (PMKVY)' (Phase II of the STAR
Scheme) by the New Ministry  of Skill
Development &  Entrepreneurship (MSDE)
which aims to skill unemployed youth on
the approved job roles National
Occupational Standards of NSDC. Under
Phase-I CFTI has completed training for
5,166 candidates successfully. CFTI
Chennai has been accredited as Training
Centre for Phase-II but allocation is still
awaited from NSDC.

Recognition of Prior Learning (RPL)
Recognition of Prior Learning (RPL) is a

platform to provide recognition to the
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informal  learning  through  work  to  get
equal acceptance as the formal levels of
education. RPL is a process of assessment
of an individual's  prior  learning  to give
due importance to learning as an outcome
rather than learning as process.

Under PMKVY, special focus is given by
this  Institute  to  RPL by  recognizing prior
competencies of the assessed candidates
and provides a certificate and monetary
reward   on  successful completion of
assessment. We have received an order of
5000 nos. from TNSDC out of which 1,235
has been successfully completed.
Skill  Training   Program  Sponsored by
Central Leather Research Institute (CLRI) 

In Association with Central Leather
Research Institute (CSIR-CLRI), (Ministry
of Science and Technology) CFTI-Chennai
has imparted skill training exclusively for
SC/ST candidates on job roles such as
Stitching Footwear, Sample Maker and
Stitcher-Leather Goods and Pre-assembly
Operator totalling 550 nos. Since the
assigned task has been completed in a
qualitative manner and to the entire
satisfaction of the sponsors they have given
another order of 300 nos. for the year
2017-18. Out of another order of 121
training for 117 has been already
completed. Therefore altogether skill
training to 967 candidates has been
completed successfully.
Shoe Upper training  through Tamilnadu
Slum Clearance Board (TNSCB), Govt. of
Tamilnadu

CFTI, Chennai  has successfully
completed shoe upper  training for 200
candidates of unemployed  youth  residing
at  Slum  / Slum  clearance  board
tenements sponsored by TNSCB.
Training under SHG program

Skill training for 1,039 candidates under
SHG program were conducted.

CFTI has spread its wings
CFTI completed Skill Training under

SHG programme for 1,400 candidates in
Punjab, Haryana and Jaipur. Apart from
this, Skill Training for 350 candidates at
Agra was taken up from CSIR-CLRI and
executed the task successfully.
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addition, klogs protects feet, legs, and
back during long hours standing or
walking. So do not wait anymore and
grab your pair of klogs for the
comfortable working hours. Besides
being used by nurses extensively and
conveniently, they are perfect for
restaurant and teaching professions to.
So just put them on and go and go and
go... the shoes also feature deep heel cup
that actually prevents heels from getting
tired and supports the arches of the foot.
The nurse shoes additionally offer
cooling and slip-resistant factors to its
clients.

All of us know that the nursing
profession demands many hours,
therefore, no one wants to end up with
conditions like varicose veins or sprained
and throbbing foot or even aching heels.
So, klogs is a new shoe of today, after all
shoes are worn for healing effects. The
shoes offered come in a variety of styles
with or without portholes to fit all
workplace environments. While buying
the shoes one has to keep many factors in
mind like whether they have ventilation
support or have the elevated factor that is
responsible for keeping the feet away
from shocks or discomfort. These are
actually manufactured keeping these
factors in mind for a painless and
comfortable foot. One can choose klogs
from some of the leading brands
available in the market. So, if you are a
nurse or for that matter belong to any
other industry then go for stylish as well
as comfortable klogs and rock!

T.GNANAPAZHANI
M.Tech (Footwear)

Faculty, CFTI, Chennai

KLOGS FOOTWEAR WITH STAY LIGHT 

Shoes or klogs form an integral part of
one's strenuous life. And if one is a nurse
or for that matter works in a hospital or
clinic then klogs are an excellent way of
moving around comfortably. Klogs
protect one against getting foot diseases,
allergies and tanning. In fact, one cannot
imagine life without them and especially
people who require running or standing
all the time like nurses. Hence, klogs are
the best buy and bet for them and as they
make their profession a quite easy.

Klogs are famous as they provide
comfort and also have strong grip in
comparison to other shoes. The shoes are
so light and comfortable that one has a
feeling of being bare foot. Moreover,
klogs are comfortable to wear as feature
easy on and off capabilities that can be
cleaned up without any hassle.

These shoes are not expensive at all
and at the same time require low
maintenance when compared to normal,
walking and running shoes. These klogs
come in a variety of colors like white,
pink, blue, peach, violet, black and
brown. They also have a foot bed that
provides immense comfort to the wearer.
These shoes are made of various
lightweight materials like polyurethane
and leather that offers durability. Klogs
can be easily cleaned by using renew
applicators available for various colors.

These shoes are anti-slip and grip;
hence one does not get injured when
walking or running on slippery floors.
Both the outsole and footbed are made
from a proprietary polyurethane formula
that provides exceptional shock
absorption and superior energy return. In
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randomized crossover trial in 90 patients
with knee OA in the US, Baker et al.6
concluded that the effect of treatment
with an inserted lateral wedged insole for
knee OA was neither statistically
significant nor clinically important. In the
UK, Reilly et al.7 questioned the
applicability of the lateral wedged
orthotic devices for knee OA reported in
Japanese studies to a more general
population. There are differences in both
the life styles and the footwear's worn in
Japan and Western countries. Most
Japanese wear footwear outdoors, but
not inside their homes, and the patients
with knee OA use lateral wedged insoles
without shoes indoors. We hypothesized
that a clue to the solution of the
discrepancies in the results from clinical
studies of lateral wedged insoles
conducted in Japan and Western
countries was the use of concomitant
footwear when using the insoles.
Therefore, this study was designed to
compare the pain improvement for 12
weeks using a clinical index in patients
treated with a neutrally wedged insoles
used as a placebo inserted in the regular
shoes the patients used everyday as
walking shoes, a lateral wedged insole
inserted in regular shoes, a sock-type
ankle supporter with a lateral wedged
insole when wearing socks or flat
footwear without a heel, a strapped
insole when wearing regular shoes and
the strapped insole with socks or flat
footwear.
TREATMENT GROUPS 
Five types of orthotic devices were
prepared: 

A neutrally wedged insole for
reducing foot odor used as a placebo
inserted in regular shoes (Odor Eater,
Kobayashi Pharmaceuticals, Osaka,

INFLUENCE OF CONCOMITANT HEELED FOOTWEAR WHEN WEARING A LATERAL
WEDGED INSOLE FOR MEDIAL COMPARTMENT OSTEOARTHRITIS OF THE KNEE.

Influence of concomitant heeled footwear
when wearing a lateral wedged insole for
medial compartment osteoarthritis of the
knee.

One of the first conservative
mechanical treatments for patients with
medial compartment osteoarthritis (OA)
of the knee was the use of a lateral
wedged insole. However, there were
discrepancies in the clinical effects
reported for the use of the lateral wedged
insoles between Japan and Western
countries. In Japan, Sasaki et al.1
reported that during their 2.5-year
(mean) retrospective study, participants
treated by a combination of lateral
wedged insoles, mainly used without
shoes indoors, and taking indomethacine
(600 mg/day) showed a significantly
greater improvement in the Knee Rating
Scale (KRS) score measured from
questions about pain and walking ability,
compared with participants treated with
indomethacine alone. Tohyama et al.2
also reported that during their 9-year
(mean) retrospective study, knee OA
patients treated with shoe-type heel
wedges, used without shoes indoors and
taking analgesics, showed a significantly
greater improvement in the KRS score,
compared with patients treated with
analgesics alone

Two prospective randomized and
controlled follow-up studies conducted
in France, a 6-month and a 2-year study,
showed that subjects with knee OA had a
decreased non-steroidal anti-
inflammatory drug (NSAID) intake when
they wore bilateral lateral wedged insoles
inserted into their ordinary shoes, but
they did not report any changes in pain,
stiffness, or function as measured by the
Western Ontario and McMaster
Universities' (WOMAC) OA index3e5 .
From the results of a double-blind,
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around the ankle and subtalar joints
(SofraWolfer OAR, Taketoraa Co. Ltd.,
Tokyo, Japan). The ankle sprain support
was made of 50% polyester, 30% nylon,
and 20% polyurethane, with a 230%
stretch rate. The strapped insole [Fig.

Japan) . The placebo insole [Fig. 2(A)]
was inserted in the regular shoes the
patients in this group wore as everyday
walking shoes for outdoor use (the
placebo with shoes). 

2. A traditional shoe inserted insole
(Wedge Heel Type, Sanshinkousan Co.
Ltd., Osaka, Japan) which had a lateral
sponge rubber heel wedge with an
elevation of 6.35 mm (tilt angle ¼ 5). The
inserted insole [Fig. 2(B)] was inserted in
shoes worn for outdoor use (the inserted
insole with shoes).
3. A sock-type ankle supporter with the

lateral rubber heel wedge insert sewn in.
This insert was made of the same
material and had the same tilt angle as
the insert used for the above inserted
insole, and it was inserted into the heel
(Wedge heel supporter, Sanshinkosan Co.
Ltd., Japan). This sock-type ankle
support [Fig. 2(C)] was employed for
footwear for indoor use when wearing
socks or flat footwear without any heel
height (the inserted insole without
shoes). 
4. A urethane wedge with an elevation of
12 mm (tilt angle ¼ 11.2) which was fixed
to an ankle sprain support, designed to fit
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2(D)] was used either in combination
with socks or flat footwear indoors (the
strapped insole without shoes) or the
patients' everyday walking shoes for
outdoor use (the strapped insole with
shoes). 
5. Flat footwear [Fig. 2(E)] without any
heel height (Tento-Yobo Shoes, Taketora
Co. Ltd., Tokyo, Japan) was used when a
participant had a life style of wearing
footwear indoors and was treated with
the inserted insole without shoes or the
strapped insole without shoes
References:
1.Shakoor N, Block JA. Walking barefoot
decreases loading on the lower extremity
joints in knee osteoarthritis.
2.Kuroyanagi Y, Nagura T, Matsumoto H,
Otani T, Suda Y, Matsuzaki K, et al.
Biomechanical effect of the lateral wedged
insole with ankle strapping for the patients
with medial knee osteoarthritis.
Osteoarthritis Cartilage .
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CFTI, Chennai participated in  the job mela organised by an NGO at Ariyalur.
Shri. Saidai Duraisamy, an Educationlist & Ex. Mayor Chennai was the chief guest

I have been a fortunate lot to move with
the students of PGHD from first batch and b
and large students are interested to enter into
business of manufacturing footwear and be
self employed, rather than being a paid
employee of some organization.  But what
prevents them in doing so is finance, a place
for manufacture,  lack of experience in
organizing supportive activities of packing.
storing,  marketing, transporting and finally
delivery to customer.

The sudden and classical answer for these
questions, usually people suggest, is to go in
for bank loan; again in the minds of young
entrepreneurs is whether  the anticipated
sales and profit margin will be sufficient
enough for paying EMI to bank and leave
something for their comfortable living.  

Granting that these are available as
required, the question of experience in
handling production, staffing and marketing
and overall administration to make it a viable
unit.  It is not enough just  satisfied in being
self employed, but how long you will be able
to carry the business, without trapped into
failure of payment of EMI, and vexatious
taxation challenges.  Therefore, safe pathway
to be self employed without going in for bank
loan and solve the problem of lack of
experience may be as under.

Start contacting exclusive big shops for
footwear and chain of hyper stores where
footwear is one of the main products

displayed and sold .  Nowadays owners of
such stores are interested in creating and
selling their own brand of the products.  You
will be surely getting orders from a few at
least, if contact is made to a number of such
stores.  To start with get  one or two orders,
however small they may be, be precise about
their requirements  size, design (give a umber
to the design) etc;  purchase small required
quantity of raw materials; come to CFTI,
process your order by renting out the
required machines and at required hour,
stamp the name of the brand of the stores and
supply same to them.

They will be pleased with you, because
you have helped them in getting small
quantity in their own brand for sale.  In
course of time, you will have many more such
customers and when you have the confident,
go for bank loan and start a micro
manufacturing unit initially.  As time passes,
you will be one of  big footwear manufacturer
of your own brand, but continue to serve the
small stores also with their own brand.

Nowadays, footwear has become an
integral part of outfit  and a necessary style
statement. Unlike previous generations when
everyone will own only a pair of shoes,
present generation wants a footwear for
every occasion; a shoe for morning walk, one
for exercising in a Gym, formal shoes for
office, designer shoe  for party and social
gathering, and a casual shoe for a casual
outing with family.

In modern economy and life style,
footwear has become a focus sector, and in a
gathering you are judged  by your dress as
well as your shoes.  Perhaps you will be a big
business magnet in future - who can predict
now ? Try and succeed.

Raja Sreenivasan

HOW TO BECOME AN ENTREPRENEUR IN FOOTWEAR
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and modern lifestyle, the footwear
products made by those medium and
large brands are likely to witness bigger
sales in the near future.   

Major Drivers of Indian Footwear Retail
Supply Chain

Change in Style: Modern lifestyle
demands footwear with comfort at
reasonable price. This is the main reason
why branded and organized segments
are becoming popular in the market.
Almost all of the world's top active wear
and sportswear brands are entering
India. Consumer preferences are shifting
towards casual and younger styles,
international trends and lifestyle brands
especially for the working population.
With the use of latest information
technologies like Computer Aided
Design (CAD) - Computer Aided
Manufacturing (CAM) and Die-less
cutting which manufacturers today can
offer increased product variety.

Innovative Products: The leading
footwear retailing company is planning
to have a separate shoe segment designed
for diabetic patients and pregnant
women at its new outlet. These segments
have medicated shoes that will massage
pressure points to improve blood
circulation. In addition, there will be a
round the clock orthopedic doctor to

RETAILING IN INDIA: TRENDS AND DRIVERS OF
FOOTWEAR SUPPLY CHAIN

Indian Footwear Market

According to a recent Indian footwear
industry report, footwear production is
over 22 billion pairs annually, accounting
for approximately 9.6% of the total global
footwear output per year. The footwear
industry in India employs over 1.1
million workers, making it one of the top
employment sources in the country. Due
to the fact that India is also the world's
third-largest footwear consumer after
China and the USA, about 90% of the
footwear made in India is consumed by
the domestic market and the rest is
exported.  

The footwear market in India is now
dominated by men's footwear which
contributes close to 58% of the total
Indian footwear retail market and is
expected grow at a CAGR of 10% by
2020. The women's footwear segment,
however, is projected to grow at a much
faster CAGR of 20%. In term of product

type, casual footwear is the largest
product segment in India's footwear
market that contributes approximately
67% of the total footwear retail market.
Moreover, Non-leather footwear
accounts for 56% of the overall footwear
market in India. While the industry is
currently dominated by the unorganized
domestic SME footwear manufacturers,
but with changing consumer behavior
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trend towards local inventory points and
express deliveries, and for reproduction
collections, a trend towards CAD/CAM
and flexible manufacturing systems. 

Market Concentration:
There is a trend toward
increased market share
for vertically integrated
retail chains and
specialty stores. Global
expansion by retail
chains from home
market to other areas of

consumption has taken place. For
example, European retailers like Zara
and H&M have successfully expanded to
the U.S. Recent years have seen
aggressive consolidation via mergers and
acquisitions, to share resources to bring
efficiencies to the global apparel supply
chain. Table 1 shows recent mergers and
acquisitions activities within companies
across the United States.

Competition from Non-Specialist
Retailers: In this near future mainstream
footwear retailers in India like Bata,
Liberty, Nike, Woodland etc., will face
increasing competition from non-
specialist retailers like apparel retailers
diversifying into footwear. Discount
hypermarkets and retailers such as Big
Bazaar and Vishal Mega Mart may come
up with private labels. Mainstream
retailers need to invest in their brands
and product differentiation in order to
stay competitive.

References: 
1. Rajesh Ray (2010), Supply Chain
Management for Retailing, Tata McGraw
Hill Education Private Limited, New
Delhi.

By
K. SRINIVASAN

Faculty, CFTI, Chennai

examine people's feet and recommend
shoes that would be the best fit for them.
The doctor will also advise customers
with orthopedic ailments.

Distribution Channels: In order to the
fulfillment, there is increased pressure
due to consumer requirements, leading
to shorter fulfillment lead-times as well
as shorter concept-to-market times.
Product lifecycles in the retail channel are
shortening, leading to an increased
number of new product launches in retail
outlets. There is also a trend toward
increased distribution of tailor-made
footwear merchandise because of new
supply chain technologies. For instance,
on its website, Nike, a well known shoe
brand, provides the opportunity to
customize a shoe according to individual
customer preferences. 

Last but not the least, an important
trend in the apparel segment is the
continued pressure to reduce lead-times.
There is a constant shift from seasonal
collections to reproduction and
replenishment collections. Pressure to
decrease lead-times is causing a shift to
faster transport modes, from sea to inter-
modal sea/air to complete air. For
replenishment collections, there is a

25
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33 Relaxo Footwear Ltd, Rohini Delhi

34 Jindal Enterprises, Bahadurgarh

35 Stilista, Mumbai

36 VRD Exports, Sikkandra

37 Milap, Ambala

38 ML Footwear, Bahadurgarh

39 SKS Global Pvt Ltd, Agra

40 Mamta Handloom & Bag, Patiala

41 CW Overseas, Agra

42 VD Footwear, Agra

43 Amar Shoe & Leather Wears, Agra

44 Suolificio Linea Italia, agra

45 KV Enterprises, Agra

46 Venture Exports, Agra

47 Green Star, Ambala

48 Tirupati Exports, Agra

49 Swami Leather Corporation, Agra

50 Magnum Footwear Pvt Ltd, Agra

51 SS Overseas, Agra

52 AM International, Agra

53 Tej Shoe Tech, Agra

54 Futurewell Shoes Pvt Ltd, Gudiyattam

55 LMS Gani Mohamed and Co, Ranipet

56 Mohib India Shoes Pvt Ltd, Ambur

57 Mohib Footwear Private Limited,
Oomerabad

58 B.H Shoes, Gudiyattam

59 Mohib Shoes Pvt Ltd (D Unit), Ambur

60 Aala Gloves, Vaniyambadi

61 Florence Shoes Pvt Ltd, Vellore

62 Ambur Glove Leather Goods
Association, Tirupattur

63 Mink International, Nandiyambakkam

64 Tej Hi Tech, Agra

65 Shreeji Enterprises, Agra

S.No Number of Unit benefited

1 Cheyyar Sez Developers Pvt Ltd,
Pochampalli

2 Cheyyar Sez Developers Pvt Ltd,
Cheyyar

3 VKC Footwear, Calicut

4 PA Footwear, Chennai

5 India Shoes Pvt Ltd, Chennai

6 Sara Suole Pvt Ltd, Ambur

7 Kenmore Shoes, Chennai

8 Ajantha Shoes, Chennai

9 VKC Footwear, Coimbatore

10 K H Exports India Pvt Ltd - Footwear
Division, Ranipet

11 KHLI (AH Group), Ranipet

12 A V Thomas Leather & Allied Products
Private Limited, Chennai

13 Futurewell Shoes

14 Bader Leather Shoes

15 Sudharshan Shoes

16 AAR JAYS SHOES DIVISION

17 Sakthi Footwear Pvt LTD

18 A.L.Shoes

19 Puttashree Leathers (P) Ltd.,

20 Lloyd Shoes India Pvt Ltd

21 Potissimus Arrow Shoes Pvt Ltd

22 Baer Shoes India Private Ltd

23 Vetiyapuri Shoes

24 Sysco Footwear(Paragon)

25 BPS Industries

26 Nova International

27 UB International Trading Ltd

28 Skywalk Shoe Industries

29 Sai Enterprises, Bahadurgarh

30 Luxmi Shoes Pvt Ltd, Bahadurgarh

31 Arihant Spinning Mills, Ludhiyana

32 Fancy boot House, Bahadurgarh

S.No Number of Unit benefited

Industries benefitted through Training services of CFTI Chennai



27

Companies benefited through Common Facility Services of CFTI, Chennai
S.No Company Name

18 Proma Shoes Pvt Ltd
19 P.Vengal Rao
20 Newzealand Woolan Co.,
21 Inna Enterprises
22 Balaji Trade Links
23 PM Leather
24 Fu-ells
25 Grace Weaves Exports LLP
26 Leather Craft Seating Solution
27 Baruli
28 Padmash Leathers Exports
29 RGT Technologies Machinery, chennai
30 Vyuga Shoes & Apparels Pvt 
31 Ayappa Enterprises
32 Empuries Design Studio
33 Irbaz Shoe Company
34 Sri Ganapathy Enterprises
35 Vellore Shoes
36 Honey Walkers
37 SSV Exports
38 India Shoes Pvt. Ltd.
39 Aadithya Overseas
40 Jasper Concepts Pvt. Ltd.
41 Sutherlands Global Services Pvt. Ltd., 

Chennai
42 Career One Solutions, Chennai
43 First Flight, Chennai
44 SSC Logistics and Cargo, Chennai
45 Tidel Part Ltd., Taramani, Chennai
46 Shape Maker, Chennai
47 HDFC Bank, Chennai
48 Spectrum Talent Mgmt. Pvt. Ltd., Chennai
49 Infine Tech, Chennai
50 G.K. Power Expertise
51 AIBSPL, Chennai

PU POURING SECTION

1 Ever Green Associates
2 South Association Enterprise
3 Aadithya Overseas
4 M V Diabetes Health Care
5 One Huge Step, Chennai
6 RR Leathers

LASTING & FULL SHOE MAKING SECTION

1 Sai Chamois Inc
2 Jasper Concepts Pvt Limited
3 Shravan India
4 RGT Technologies 

S.No Company Name
CAD SECTION & PATTERN GRADING

1 Anusham Leathers
2 Dhaya Shoes, Ambur
3 Shaniyo Exports,
4 Track Shoes,
5 Adnan Shoes, Ambur
6 Phoenix International
7 Mett Footwear Division, Walajah
8 Radhika Shoe Crafts Pvt Ltd, 
9 Ram Fashion Exports, Mumbai, Adnan

10 Shoe Links, Chennai
11 Fresh look Footwear, Vellore
12 Sanaliya Design Pvt Ltd
13 Imman Shoes Pvt Ltd
14 Florence Shoe Company
15 Ms.Jaishree Mahapatra
16 ARS Footwear
17 Perfect Shoe Fabric
18 Jaishree Mahapatra
19 Dia Life
20 Bader Leather India Pvt. Lt.

CLICKING SECTION
1 Osuri Footwear Components
2 Happy Feet India Pvt Ltd, Chennai
3 Sri Ganapathy Enterprises, Chennai
4 S S Form Pack
5 Yuva Shree Moulds
6 Suriyaa Plastiks
7 Ikvetta, Ambur
8 A.V. Thomas Leather & Allied Products

DIELESS SECTION
1 Reena Enterprises, Chennai
2 Viji Screens, Chennai
3 Enco Shoes, Chennai
4 Oxford Shoe, Vaniyambadi
5 Nuha Leathers
6 Suraksha Shoes, Ambattur
7 Zuber Impex
8 Excel International, Chennai
9 Gardenia Shoes

10 Tata International
11 Phoenix Leders
12 Sugan Leathers, Chennai
13 Vista Shoes
14 Euro Leder Fashion Limited
15 Sakthi Footwear
16 Sri Krishna Leather Footwear
17 LMS
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subject. Hence, it was concluded the
necessity to explore alternative
measurement techniques that might be
applied in field-testing in order to obtain
objective data of higher number of gait
events for each subject [2]. Thus, the aim
of this study was to proof a sensor concept
dedicated to overcome some of the
limitations of laboratory-based running
shoe research described before. 

Methods

A commercially available running
shoewas chosen as technical platform and
five miniature ratiometric linear sensors
were integrated in the heel part of the
right shoe. These sensor elements mainly
consist of a Hall Effect integrated circuit
chip and have a ratiometric output
voltage, depending on the supply voltage
and the strength of a magnetic field. In a
vertical distance of 10 mm to each sensor
element, a permanent magnet was
integrated into the running shoe's midsole
material (see Fig. 1). Four of the sensors
were orientated along a circle with a
diameter of 50 mm around the geometric
center of the heel part, where the 5th
sensor has been placed. Position of each
sensor can be described as following: 
• Sensor 1: lateral, posterior, 
• Sensor 2: lateral, anterior, 
• Sensor 3: central,
• Sensor 4: medial, posterior, 
• Sensor 5: medial, anterior.

Subjects: Sixteen recreational runners
(weight = 71.9 ± 6.5 kg) volunteered in this
study. All of them were male, adults and
free of any injury of the lower extremities
for at least six months. Furthermore, they
indicated to wear running shoes in size
UK 8.

Data Processing:

• Vertical ground reaction force (PVF:
passive peak vertical force; TPVF: time
of PVF; VFRR: vertical force rising
rate), 

• Acceleration (PTA: peak tibial
acceleration; TPTA: time of PTA), 

THE INSTRUMENTED RUNNING SHOE

The aim of this research proof a sensor
concept dedicated to overcome severe
limitations of laboratory-based research
on running footwear. Therefore, the heel
part of a commercial running shoe was
equipped with five Hall-Effect sensors

and the same number of permanent
magnets. Due to a specific calibration
routine, it was possible to calculate the
local deformation of the midsole during
heel strike at each of the five positions
from the sensor output voltage. The proof
of concept was performed by conducting
running trials in a laboratory test set-up.
The so obtained deformation related
variables were correlated to established
kinetic and kinematic parameters.

Introduction:
"Fish swims, bird flies, man runs." This

quote by the legendary Czech distance
runner Emil Zátopek has become the
credo of millions of sportsmen. Thus,
divers running footwear has been
developed by the sporting goods industry
for different gender, seasons, grounds,
running styles or distances. Typical
studies that aim to investigate the
biomechanics of running in order to
understand the interaction of athletes and
equipment are conducted in laboratories.
Subjects are requested to perform
repeated running trials with a certain
running shoe condition. Force platforms,
camera systems, accelerometers and other
measurement techniques are then applied
to obtain kinetic and kinematic variables
used to describe each running trial. On the
other hand, latest research findings
demonstrated that the arithmetic mean of
such variables obtained in repeated
measures with a low number of
replications (n < 10) did not serve as a
valid estimator for the true value of a
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reaction force based variables obtained in
real running tests might not be expected
in this context. Furthermore, midsole
deformation at the measurement position
is not exclusively produced by the vertical
ground reaction force component during
heel strike. Due to changing orientation of
the runner's foot during touchdown, also
horizontal forces will cause deformations.
This was not taken into consideration so
far. The correlations between isolated
variables of midsole deformation and
ankle kinematics are rather poor. In the
future it is planned to investigate the
compression characteristics of the whole
sensor matrix in order to identify
parameters that enable the user to predict
the ankle kinematics more accurately.

References:

1. Odenwald, S. Test methods in the
development of sports equipment. In: The
Engineering of Sport 6. Springer New
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• Rear foot motion (MSA: maximum
supination angle; TMSA: time of MSA;
MPA: maximum pronation angle;
TMPA: time of MPA; MPV: maximum
pronation velocity),

• Midsole deformation (MDSn:
maximum deformation sensor n,
TMDSn: time of MDSn; DVSn:
deformation velocity sensor n).

To proof the hypothesis that midsole
deformation is directly linked to the
acting external loads and so to strain at
the human body during heel strike.

Discussion and Conclusions:

Due to viscoelastic material properties,
the amount of midsole deformation of
running shoes during heel strike is
correlated with the forces acting at the
interface between the human heel and the
ground. On the contrary, it is known that
the loads that are required to compress a
plastic foam material are dependent on
the applied deformation velocity. Both
effects can be seen in the data presented in
this paper. In detail, load-deflection
curves of running footwear in machine
testing showed non-linear material
deformation during loading phase. On the
other hand, Pearson's r is a measure for a
linear correlation between two variables.
Thus, a stronger correlation (r > 0.9)
between deformation and vertical ground
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Fig. 1. The instrumented running shoe: medial (left picture), posterior
(center) and lateral (right) perspective.

Fig. 2. Calibration setup: fixture (left picture), alignment (center) and stamp (right).
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Vw;gLj;jp midtUf;F cfe;j>

thq;ff;$ba Fiwe;j tpiyapy;

jahhpj;jhH. iy Nkd; hPl;  gpNsf; vDk;

mnkhpf;fH NrhYld; mg;giuAk;

,izf;Fk; ijay; ,ae;jpuj;ij 1858k;

Mz;L fz;Lgpbj;jhH. mjw;fhd

chpkj;ijAk; thq;fp itj;jpUe;jhH. mjd;

gpwF jpU. NrhHlhd; nkf;Nfd; vd;gtH

,e;j chpkj;ij gpNsfplkpUe;J thq;fp

NkYk; tphpTgLj;jpdhH. 

\{ vg;NghJ gpugykhdJ?

18k; Ew;whz;bd; ,Wjpapy; elg;gij

mbg;gFjpahf nfhz;l gpypk; Nrhy;];

vd miof;fg;gl;l \{it jhd; kf;fs;

mjpfkhf mzpe;jhHfs; Mdhy; kpfTk;

fbdkhdjhfTk; tyJ kw;Wk; ,lJ

fhy;fSf;F tpj;jpahrk; ,y;yhky;

jahhpf;fg;gljhYk; cgNahfpf;Fk;NghJ

kpfTk; rpukj;jpw;F MshdhHfs;. 1892k;

Mz;L A.v];. ug;gH fk;ngdp ,e;j ug;gH

fhydpfis rw;W tphpTgLj;jp kf;fSf;F

jFe;j tifapy; fhd;th]; ghJghg;Gld;

$ba ug;gH \{ tiffis jahhpj;J

gpugygLj;jpaJ. ,e;j Nfl;]; vd;w

miof;fg;gl;l \{ tiffis 1917 Kjy;

kpfTk; gpugykhdJ.

fhyzp vd;gJ vd;d?

fhyzp vd;gJ vd;d?

fhyzp vd;gJ fhy;fis ghJfhf;Fk; xU

mzpfyd; kl;Lky;yhky; jiuapy;

fplf;Fk; mghafukhd nghUl;fspypUe;J

ghJfhf;fTk; kw;Wk; jl;g ntg;g

epiyfspy; ,Ue;J fhy;fis ghJfhf;fTk;

gad;gLj;jg;gLfpwJ. Mdhy; mJNt

jw;NghJ Mil> mzpfyDf;F jUk;

Kf;fpaj;Jtk; nfhLf;fg;gl;L

cgNahfpf;fg;gLfpwJ.

\{tpd; G+Hthq;fk; vd;d?

15k; E}w;whz;by; Crakow vdg;gLk; \{

kpfTk; gpugykhdJ. ,e;j tif \{

Nghye;J ehl;bd; jiyefuhd Krakon
efhpypUe;J njhlq;fg;gl;L gpugy

khdjhy; ,jw;F Crakow vd;w ngaH

#l;lg;gl;lJ. 1800k; Mz;L nty;ll;

uhz;l; vdg;gLk; \{ tif tyJ

fhYf;Fk; ,lJ fhYf;Fk; tpj;jpahrk;

njhpahky; jahhpf;fg;gl;lJ. 

\{it Kjypy; fz;Lgpbj;jtH
ahu;?

N[hd; vHd];l; Nkl;ry[H yh];bq;

\{it jahhpf;Fk; jhdpapq;Fk; Kiwia

fz;Lgpbj;J mjpf mstpy; cw;gj;jpia














