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FootSTEPS

(Product ID: FS3F-1)

The FootSTEPS platform, combined with a force plate, provides the “best of both gait FdOtSTEPS
kinetic analysis worlds” ... high-resolution pressure, shear and ground reaction force
measurements under the entire foot combined with integrated force and moment
measurements from a user-selected plate system.

PRINCIPLE OF OPERATION

A high-resolution camera images ISSI’s Surface Stress Sensitive Film (S3F) layer,
polymerized on a glass window, as participants walk across the FootSTEPS platform.

The S3F layer contains a probe material that enables changes in film thickness,
produced primarily by pressure, to be visualized as changes in illumination level. The
mathematical ratio of loaded and unloaded images quantifies the vertical
displacement of the film.

A series of markers are applied to the film below the opaque upper layer. These
markers are displaced laterally during foot contact, primarily by shear forces. Cross-
correlation analysis quantifies the displacements produced by shear.

The force plate, mounted underneath the FootSTEPS platform, simultaneously
measures three forces and three moments about the x, y, and z axes. Synchronized
data collection is initiated by a trigger pulse from the force plate on initial foot contact.

3-D displacement maps provide rapid visualization of the pressure and shear patterns produced by foot contact. Reconstruction
of the pressure and shear force values is provided by offline analysis using a finite element model of the S3F with the measured
displacements as inputs.
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Pressure and shear forces along a user-selected

Mask-based pressure and shear analysis

L

Innovative Scientific Solutions, Inc.
7610 McEwen Road, Dayton, OH 45459 email: issi-sales@innssi.com
Phone (937) 630-3012, Fax (937) 630-3015 web: www.innssi.com

Any and all underlying information and technology contained in this document may be subject to U.S. export controls, including the Export Administration Act (50 U.S.C. 56 §§ 4601-4623) and the Export
Administration Regulations ("EAR", 15 CFR Parts 730-774) and may be subject to export or import regulations in other countries. You are responsible for complying with all trade regulations and laws both foreign and
domestic. Except as authorized by law or distributor agreement with ISSI, you agree and warrant not to export or re-export this information to any country, or to any person, entity, or end-user subject to U.S. export
controls, including without limitation persons or entities listed on the U.S. Department of Commerce Bureau of Industry and Security’s Entity List, Denied Person List, and Unverified List and the U.S. Department of
Treasury's Specially Designated Nationals. You further represent and warrant that no U.S. federal agency has suspended, revoked, or denied your export privileges.


mailto:issi-sales@innssi.com
http://www.innssi.com/

[SSI

Innovative Scientific Solutions, Inc.

SPECIFICATIONS
Power 110-120 VAC, 50-60 Hz

Dedicated USB 3.0 for camera. USB 2.0 for
Interface

others.

Linear Pressure Range

15 to 700 kPa. Unsaturated response to over
2000 kPa.

Linear Shear Range

3to +100 kPa. Also not the saturation point.

Accuracy

+5% of full scale for both pressure and shear.

Data Capture Rate

50 frames per second.

Spatial Resolution for

S3F Layer

Imaging System

R dF 2mm

econstructed Forces and Electronics
Crosstalk Less than 3% between pressure and shear.

Active Measurement 32 by 43 cm (12.6 by 17 inches).

Area
S3F and Force Plate
Data Streams

Synchronized using force plate SYNC signal.

91.4cm (L) by 53.3 cm (W) by 54.9 cm (H)

Size (36 by 21 by 21.6inches) not including force
plate.
ECCN EAR99
Software

Acquires images and force plate data.

Computes normal and tangential film displacements.
Provides immediate post-run display of the pressure and
shear displacements to ensure that good data were
collected.

FootSTEPS installed in elevated walkway at Univ. of
North Texas Health Science Center (courtesy of Dr.
Metin Yavuz).

Reconstructs the pressure and shear forces using
freeFEM++ and offline batch processing.

Displays pressure and shear maps, plots pressure and
shear values temporally and spatially, and conducts mask-
based analysis.

Additional software for force plate data analyses can be
downloaded from manufacturer's website.
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