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Objective: The purpose is to develop smart shoes with sensors that help prevent
musculoskeletal disorder of individual workers using ICT convergent technology.

Background: This study intended to develop an intelligent shoe platform for analysis
of musculoskeletal disorder prevention by analyzing working conditions and postures
of musculoskeletal disorder, securing biomechanical database on characteristics of
consumers demanding prevention of musculoskeletal disorder, and developing
hardware module and platform.

Method: The positions of the pressure sensors in the smart shoe were cells 3, 5,
28, 29, and 30 on the fore-foot, cells 70 and 71 on the mid-foot, and cells 83, 84, 90,
and 92 on the rear-foot; the module was inserted in the rear-foot area. For the sake
of weight reduction and impact absorption, injection phylon was used. Rubber materials
were used for the outside of the outsole to prevent slippage. For easy insertion of the
module, the vera and the eyelids on the upper were designed to be long and deep.
After the shoemaking process was finished, a translucent mesh material was used
for easy removal of the midsole.

Results: By doing so, inserting the module became easier; the module's accuracy
and pressure dispersion improved as well.

Conclusion: Working postures that induce musculoskeletal disorder can be analyzed
easily by adding smart function to work shoes through existing smart devices.

Application: The system can be utilized as a solution to prevent and manage
musculoskeletal disorder more efficiently.
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1. Introduction
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2. Analysis of Plantar of Dynamic Posture
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2.1 Set up of dynamic posture
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Figure 1. Process of experiment

2.2 Plantar pressure measurement equipment and region of plantar pressure
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(Figure 2).

Table 1. Definition of plantar pressure regions of 99 cells

Foot region Cell number
Medial 1,2,5 6,7 11,12, 13,18, 19, 20, 25, 26, 27, 32, 33, 34
Fore foot
Lateral 3,4,8,9 10, 14, 15, 16, 17, 21, 22, 23, 24, 28, 29, 30, 31, 35, 36, 37, 38
Mld fOOt 39’ 40’ 41’ 42’ 43’ 44’ 45’ 46/ 47/ 48/ 491 SOI 51/ 521 53, 541 55, 56, 57, 58, 9,60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73
Medial 74,75, 76, 81, 82, 83, 88, 89, 90, 95, 96, 97
Rear foot
Lateral 77,78, 79, 80, 84, 85, 86, 87, 91, 92, 93, 94, 98, 99

lg %.

b

Figure 2. Results of plantar pressure of each regions and prototype which apply to results

2.3 Results of plantar pressure

2.3.1 Result of location for pressure sense on forefoot
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[l
0x
fl
oin
)
E
e
Y
OH
10
ot
Ral



105

= AAAS Al 71 2OIA o 60%2| HIER

b3
L

7|, o5, Wel7|, TH S

=

;=
S AIMHS Al 40¥ MOjA o 33%0| HEE

b3
Al

HI XA
O 70% MO|A 2 26%2| HIZE T HAY X

=
s

Pre-Study of Development of Smart Shoe with Musculoskeletal Injury Prevention and Monitoring System

o
A=

F

7|, oI5, Wel7l, BH &

=

)

HI XAl
MOJA 2 26%0| HIER

e Y EE]

2.3.2 Result of location for pressure sense on midfoot
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Table 2. Results of site of sensor for monitoring plantar pressure

3. Analysis of Location for Sensor Module

ZA1t2 oA ZICKTable 2) (Figure 2).
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3.1 Analysis of footwear according to module upper and sole
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Figure 3. Module insertion position of the midsole

Figure 4. Module insertion position of the upper

3.2 Comparison and analysis of previous data according to the lacation of the sole (middle part and

hind part)
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Figure 5. Shape of Smart-walking shoes porototype

4. Development of Prototype
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Table 3. Securing compound for smart shoes development

[Outsole compound for brain activation]
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Table 3. Securing compound for smart shoes development (Continued)

[Specimen for climbing outsole compound]

[Specimen compound for tactical shoes]
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5. Discussion
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6. Conclusion
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