L)

Check for

updates
St2HaZsHE|X| M 43 H M 7% pp. 753-758 July 2026 /753
J. Korean Soc. Precis. Eng., Vol. 43, No. 7, pp. 753-758 http://doi.org/10.7736/JKSPE.025.00047

ISSN 1225-9071 (Print) / 2287-8769 (Online)

o Y BIOJE JJu EH olao| MENZ 3Y A7

A Study on the Additive Manufacturing Process for Customized Insoles
based on Foot Shape
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This study presents a method for fabricating customized insoles using fused filament fabrication (FFF) and user-specific foot
shape data. We evaluated the method's effects through plantar pressure distribution and Arch Index (Al) analysis. To capture
plantar contours, we designed a kit-type impression-based acquisition process. The resulting impressions were digitized using
three-dimensional (3D) scanning. We aligned the scanned plantar impression with a base insole CAD model, iteratively
modifying and verifying the upper surface to reconstruct a customized insole geometry. The final insole model was exported in
STL format and produced using FFF with a thermoplastic polyurethane (TPU) filament and a 25% honeycomb infill structure.
A subject with a high arch wore the customized insoles during daily activities for one month, with plantar pressure data
collected three times before and after the wear period. After using the customized insoles, the midfoot contact area increased
from approximately 10-15% to 20-25% of the total plantar contact area, and the plantar load distribution shifted from a
forefoot-rearfoot concentration to a more balanced pattern. These results demonstrate that the proposed FFF-based
customized insole effectively enhances medial arch support and promotes a balanced plantar load distribution.
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Fig. 1 Overall process for fabricating the custom insole using additive
manufacturing

Fig. 2 Photograph showing the sub]ect capturing the plantar shape
using the impression-based acquisition kit
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Foot Scanning

Modification Verification Generation

Alignment

Fig. 3 Illustration showing the custom insole modeling procedure

(a) (b)

Fig. 4 Comparison between (a) the commercial insole and (b) the

customized insole, showing both top and bottom views of
each insole
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Fig. 5 Representative example of pre-wear measurements: (a) Plantar
pressure distribution with peak pressure region indicated, and
(b) AI computation visualizing high-arch characteristics

(b)

Fig. 6 Representative example of post-wear measurements after 1
month of insole use: (a) Plantar pressure distribution with peak
pressure region indicated, demonstrating increased midfoot

engagement, and (b) Al computation visualizing normal
characteristics

Table 1 Comparison of Arch Index and midfoot contact area before
and after 1-month insole wear

Before wear After 1 month

Condition (M < SD) (M = SD)
Average Al 0.1040 £ 0.0148 / 0.2280 + 0.0168 /
(Left / Right) 0.1553 +0.0337 0.2467 £ 0.0152
Classification Both high arch Both normal

10.40 = 1.49% /
15.56 + 3.36%

2279+ 1.711% /
24.65 + 1.50%

Increased midfoot
contact and improved
load balance

Midfoot area ratio
(Left / Right)

Concentrated pressure

Overall tendency at forefoot and heel
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