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Abstract—Interpolation is a common data processing step in
the study of interface pressure data collected at the wheelchair
seating interface. However, there has been no focused study on
the effect of interpolation on features extracted from these
pressure maps, nor on whether these parameters are sensitive to
the manner in which the interpolation is implemented. Here,
two different interpolation paradigms, bilinear versus bicubic
spline, are tested for their influence on parameters extracted
from pressure array data and compared against a conventional
low-pass filtering operation. Additionally, analysis of the effect
of tandem filtering and interpolation, as well as the interpola-
tion degree (interpolating to 2, 4, and 8 times sampling den-
sity), was undertaken. The following recommendations are
made regarding approaches that minimized distortion of fea-
tures extracted from the pressure maps: (1) filter prior to inter-
polate (strong effect); (2) use cubic interpolation versus linear
(slight effect); and (3) ensure nominal difference between inter-
polation orders of 2, 4, and 8 times (negligible effect). We
invite other investigators to perform similar benchmark analy-
ses on their own data in the interest of establishing a community
consensus of best practices in pressure array data processing.

Key words: data processing, filtering, force, interpolation,
pressure array, pressure map, pressure ulcer, seating, sitting,
wheelchair.

INTRODUCTION

The force-sensing array has a long-recognized utility
for not only scientific inquiry [1], but also clinical care.
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Pressure mapping has come to be regarded as a “best
practice” in prevention of pressure ulcers in the clinical
care setting [2]. While the pressure map is a useful tool
for visualization and qualitative assessment of the pres-
sure distribution across the seating surface, extraction of
quantitative data from pressure arrays is becoming
increasingly common. While there remain many signifi-
cant reservations in the scientific community about the
use of pressure mapping as a quantitative modality, it is
becoming increasingly popular in the study of the seating
interface. For example, expression of the interface pres-
sure via the dispersion index allows for objective mea-
sure of the evenness of load distribution and has been
used to inform clinical recommendations [3]. Features
extracted from pressure maps have been useful in a wide
variety of clinical applications relevant to wheelchair use,
particularly in pressure ulcer prevention and management
[4-6]. Indeed, objective measures derived from pressure
array data are lately considered sufficiently robust as to
be utilized as primary outcome measures in randomized
clinical trials [7-8]. A great need exists to continue to
develop reliable and sensitive parameters and to refine
methods for processing and analyzing these data.

Abbreviations: FSA = force sensitive application, RMS =
root-mean-square.
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Whereas metrics extracted from pressure array data
are sensitive to the methods by which the arrays are pro-
cessed, special care must be taken to understand the out-
come of each processing step and how it might alter the
measurement. Furthermore, while the approaches for
processing pressure array data vary widely, it is possible
that the amount of information that can be integrated
across studies would be greatly increased by a robust
understanding of the effect of each link in the signal pro-
cessing chain [9]. Here, focused study is applied to one
particular processing step that is endemic to the analysis
of pressure array data, i.e., interpolation, in the interest of
better understanding the effect of the degree and ordering
of an interpolation transformation on conventional fea-
tures extracted from pressure maps.

Interpolation is a technique used to estimate data
points where no data were collected [10]. In particular
application to pressure array data used for assessment of
the interface pressure distribution while seated, interpola-
tion has the effect of increasing sampling resolution of a
low spatial resolution measurement modality. A great
many of the commercially available pressure mats con-
tain only 256 sensors in a 16 x 16 grid, and interpolation
provides a smoother, more interpretable high-resolution
image of the buttock anatomy. Interpolation is a method
de rigueur in the study of seat pressure and has been
widely used for the purposes of both visualization and
prediction for more than 25 yr [11].

There are many different interpolation techniques,
and a comprehensive review is beyond the scope of this
work. However, two approaches have emerged as most
commonly used in the analysis of seating data: linear and
cubic spline. In short summary, the linear (more formally,
bilinear interpolation in the context of two-dimensional
array data) involves a simple point-slope imputation of
data at points intermediate to true observation; the cubic
spline (more formally, bicubic spline) involves a
summed, iterative approximation through fitting a third-
order polynomial [12]. Naturally, the method by which a
data set is interpolated will affect the values of the inter-
polants. Different methods of interpolation may also alter
the values of the observed data (acting, in a way, as a sep-
arate filter).

For example, in a single-dimensional data set
extracted from a row of sensors in a 16 x 16 pressure
mat, 16 sensors are interpolated out to 31 sensors via lin-
ear (Figure (a)) and cubic (Figure (b)) interpolation. It is
evident from the Figure that three simple descriptive sta-

tistics extracted from the interpolated data differ some-
what from the features extracted from the raw data.
Feature extraction from pressure maps is a common prac-
tice, e.g., pursuant to some estimation of pressure ulcer
risk [13-16]. Indeed, these variables have thorough rep-
resentation in the literature, including studies invoking
both the linear [17-19] and cubic [20-22] interpolation.
Furthermore, data can be interpolated to any degree: once
(e.g., 16-31 data points per row), twice (e.g., to 61 data
points), or three times (e.g., 121 x 121 data points) are all
typical. In addition to the effects of interpolation, any fil-
tering operation will further alter the data, and the effect
of tandem interpolation plus filtering might be different
depending on the order of operations. Whereas equally
abundant examples exist of both interpolation preceding
a filtering [23-25] and interpolation following a filtering
[26-28], the order of operations appears to be worthy of
further study.

We set out to measure the effect of linear versus
cubic spline interpolation on these simplistic pressure
map features, pursuant to a better understanding of the
sensitivity of common outcome measures to the anteced-
ent signal processing methodologies. This was accom-
plished through comparison of the maximum and average
pressure and root-mean-square (RMS) of the pressure
gradient of both the raw, unprocessed array data and data
interpolated with a bilinear versus bicubic spline. The
primary null hypotheses were (1) bilinear interpolation
distorts these features to an extent that yields statistical
significance, (2) bicubic interpolation distorts these features
to an extent that yields statistical significance, (3) the dis-
tortion of these features due to bicubic interpolation is
not significantly different from that due to bilinear inter-
polation, and (4) the distortion of these features due to
either interpolation approach (linear or cubic) is not sig-
nificantly different from that due to conventional low-
pass filtering. Secondary objectives were to study the
effects on these parameters of order of operations (filter-
then-interpolate vs interpolate-then-filter) and interpola-
tion degree (interpolation of a 16 x 16 sensor array to a
31 x 31,61 x 61, and 121 x 121 array). The outcomes of
these hypothesis tests will inform interpretation of as yet
collected data and will facilitate future study design.
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Figure.

Effect of two different interpolation techniques ((a) linear and (b) cubic) on row of sensors in seating interface pressure array. Peak
value (corresponding with pressure beneath ischial tuberosity), average (Avg) pressure, and root-mean-square of pressure gradient
(Grad) within row are shown for both raw and interpolated (interp) data. Max = maximum.

METHODS

Participants

In this study, 22 volunteers were recruited from six
long-term care centers, of whom 21 were current wheel-
chair users and 1 recently transitioned to supervised
ambulation. The study entrance criteria were purpose-
fully minimal: there were no restrictions on age or health
status, and there was no restriction placed on the style of
wheelchair, cushion, or positioning supports (towels,
blankets, wedges, etc.) preferred by the participants.

Whereas this study was essentially methodological in
nature, and no hypotheses were devised with regard to
interventional therapies, we sought a maximally general-
izable population with broad clinical relevance. How-
ever, in the interest of safety, participants were screened
for current pressure ulcer at the time of data collection.
Table 1 shows study demographics.

We note that participants were required to tolerate sit-
ting for the entire duration of the observation period (gener-
ally <20 min). All participants were oriented to the study
and provided informed consent prior to data collection.
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Table 1.
Participant demographics.
Descriptor n or Mean £ SD

Age (yr) 80+ 10
Height (in.) 65+5
Weight (Ib) 165+ 44
Sex

Female 11

Male 11
Wheelchair Type

Standard Manual or Hemi-Height 15

Manual

Custom Manual Tilt or Power 7
Cushion Type

Foam 8

Air-Filled 6

Foam + Gel Combination 4

Other 4

SD = standard deviation.

Methods for this study were approved by the University
of Hartford Human Subjects Committee and the Genesis
Health Care System Institutional Review Board.

Data Collection

Seat interface pressure data were collected via the
force sensitive application (FSA) system (Vista Medical
Ltd; Winnipeg, Canada). This mat array contained a 16 x
16 sensor grid (sensel size of 2.38 x 2.38 cm with 3.1 mm
spacing between sensors). The pressure mat was placed
in an isolation bag to allow for cleaning with a disinfecting
agent between sessions. Prior to data collection, the FSA
mat was calibrated per protocol to the standard 200 mm Hg
maximum, according to the manufacturer’s instructions.
The pressure mat was placed as close to the participant as
possible, i.e., no blankets or other support materials were
placed between the mat and the buttocks; participants
wore their normal clothing; and incontinence protection
garments were allowed and not controlled for in this study.

Once positioned in the wheelchair, participants were
instructed to sit as still as possible for 6 min to allow for
appropriate settling time and to allow for sensor creep
[4,29]. Interface pressure data were recorded at 1 Hz for
2 min, yielding a total of approximately 120 samples per
participant.

Data Processing

This study’s primary objective related to two signal
processing operations: interpolation and filtering. All
processing was performed on raw data obtained from the
FSA software and within the MATLAB (R2012a, Math-
Works; Natick, Massachusetts) numerical computing
environment. A single data conditioning step was imple-
mented prior to processing: sensors with less than 5 mm Hg
were considered noise and were overwritten as zero. The
interpolation operations were either bilinear or bicubic
spline interpolation, to an order of 1x, 2x, or 3x, and
were performed via the “interp2” command. The filtering
was of a low-pass type via standard Gaussian neighbor-
hood operator, of size commensurate with 20 percent of
the array width: a 16 x 16 array was filtered witha 3 x 3
Gaussian, a 31 x 31 array was filtered with a 6 x 6 Gauss-
ian, and so on. In this way, all data were filtered homoge-
nously, yielding the most direct comparison possible
between different array sizes. Data were processed in
order (either filter-then-interpolate or interpolate-then-
filter) per design.

Data Analysis and Hypothesis Testing

From each processed array of sensor data, three scalar
measures were calculated: (1) maximum pressure, (2) aver-
age pressure, and (3) RMS pressure gradient. While we
sought to incorporate conventional measures that would
likely be interpretable (if not familiar) to a broad audi-
ence, it was necessary to make two modest modifications
that will aid in reproducibility of this work: the average
pressure was performed over only those sensors with a
nonzero value, and the commonly used gradient measure
was converted to a scalar (nonmatrix) value by summing
over the point-wise gradient [30].

The effect of the various processing steps on these
parameters was assessed via a simple percent-change
comparison. In most cases, the difference between the
values of parameters extracted from the processed array
was subtracted from the values of parameters extracted
from the unprocessed (raw) array and normalized to the
raw value (and thus expressed as a proportion of the orig-
inal value). The single exception to this design is in the
analysis of the effect of operational ordering (filter-then-
interpolate vs interpolate-then-filter), where the pro-
cessed data were compared directly against the raw data
filtered (but not interpolated). This is the more informa-
tive comparison in assessing the effect of interpolation as
a compound processing step onto data that are intended
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to be filtered a priori, not per se the effect of interpolation
+ filtering against raw data. Hypothesis tests were then
performed either against raw (deviation from unity, tested
via Wilcoxon rank-sum) or between conditions (pairwise
t-test).

RESULTS

Primary Objective

The primary objective of this investigation was to
determine the effect of linear and cubic interpolation on
features extracted from low-resolution pressure arrays
versus a conventional low-pass filtering operation. Here
it was found that, except for maximum pressure follow-
ing linear interpolation, both linear and cubic interpola-
tion do indeed significantly alter the features extracted
from pressure maps (hypotheses 1 and 2). The effects
were mixed: small effect on maximum pressure (0% and
1% increase), modest effect on pressure gradient (5% and
1% decrease), and moderate effect on mean pressure (9%
and 11% decrease).

Furthermore, there is a significant difference of the
effect of linear versus cubic interpolation in all three
parameters. Although the effects are mixed, with less
extreme effects of linear interpolation for maximum and
mean pressure and more extreme effects of linear inter-
polation for pressure gradient (hypothesis 3), in all cases,
the relative effect was small. Last, we report that the fea-
tures extracted from interpolated arrays were signifi-
cantly less deviated from the features extracted from the

Table 2.
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raw data than were those following low-pass filter
(hypothesis 4). In all cases, the effect was large (between
17%-35% change in parameter value via filtering vs 0%—
11% change via interpolation) (Table 2).

Compound Processing and Order of Operations

As a secondary objective, we sought to measure the
net effect of interpolation and filtering as tandem opera-
tions. This was accomplished by measuring the change in
the pressure array parameters following (1) filtering and
then interpolation and (2) interpolation and then filtering;
interpolation was via either linear or cubic approaches
and filtering was via Gaussian filter of 20 percent length.
Table 3 shows the results.

We observed that in the case of interpolation after fil-
tering, the deviation from baseline (filtering-without-
interpolation) is negligible: generally a 0 to 2 percent dif-
ference, with the exception of mean pressure in cubic
interpolation (8% difference). In contrast, filtering after
interpolation greatly alters the data relative to baseline:
differences of 14 to 31 percent, with the exception of
mean pressure in linear interpolation (average difference
near 0%) (Table 3).

Furthermore, there is generally little difference
between linear and cubic interpolation when the filter is
applied first (again with the exception of mean pressure):
absolute differences of 1, 8, and 1 percent in the three
parameters (column 2 minus column 1 in Table 3). These
differences increase substantially when the interpolated
data are then filtered (4%, 14%, and 7%; column 4 minus
column 3 in Table 3).

Difference in pressure array parameters following interpolation via linear versus cubic spline; change following low-pass filtering shown as

baseline comparator.

Change in Value from Raw (mean + SD)

Pressure Array

Low-Pass Filter

Parameters Interpolated 1x (Linear)? Interpolated 1x (Cubic)® (3 x 3 Gaussian) ¢
Maximum Pressure 0.00 + 0.00 0.01 + 0.0217 -0.17 +0.09'T
Mean Pressure -0.09 +0.04" -0.11 £ 0.05™ -0.35+0.10""
Pressure Gradient -0.05+0.01" -0.01+0.01'" -0.30 £ 0.06'"

Note: Filter block edge contains 20 percent of elements as pressure array edge (e.g., 3 x 3 window in 16 x 16 array).

aSignificance against no change in parameter (hypothesis 1).
bSignificance against no change in parameter (hypothesis 2).
CSignificance against linear interpolation (hypothesis 3).
dsignificance against linear interpolation (hypothesis 4).
€Significance against cubic interpolation (hypothesis 4).
*Not significant.

"o < 0.0001.

SD = standard deviation.
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Table 3.

Difference in pressure array parameters following linear versus cubic spline interpolation (1x), with low-pass filtering preceding or following
interpolation step, as compared with raw data filtered but without interpolating.

Change in Value from Raw (mean + SD)

Pressure Array

Filter Then Interpolate

Interpolate Then Filter

Parameters - —a - a b
Linear Cubic Linear Cubic
Maximum Pressure 0.00 £ 0.00 -0.01+0.02" 0.15+0.12" 0.19 +0.12"7
Mean Pressure 0.00 + 0.02 -0.08 +0.02" 0.00 + 0.04% 0.14 +0.05""
Pressure Gradient -0.02 +0.00 -0.01+0.00" 0.24 +0.07" 0.31+0.09"

Note: Filter block edge contains 20 percent of elements as pressure array edge (e.g., 3 x 3 window in 16 x 16 array).

asjgnificance against linear interpolation (filter first).
bSignificance against linear interpolation (interpolate first).
CSignificance against cubic interpolation (filter first).

*p < 0.0001.

p < 0.05.

*Not significant.

SD = standard deviation.

Interpolation Degree

A third analysis was performed, wherein the degree
of interpolation was increased from single interpolation
(i.e., interpolation of a 16 x 16 array to a 31 x 31 array) to
a double (63 x 63 array) and triple (127 x 127 array)
interpolation. A modest increase in the effect on the
extracted features with each increase in interpolation
degree was found, e.g., difference in mean pressure of
—0.09 + 0.04 (linear 1x, Table 2), —0.13 + 0.06 (linear
2x, Table 4), and —0.15 + 0.06 (linear 3x, Table 4).

This effect is incremental and of minimal effect on
feature extraction: the absolute change in parameter value

Table 4.

was between 0 and 6 percent following the increase in the
degree of interpolation.

DISCUSSION

Primary Findings

In interpretation of the effect of these processing oper-
ations, we refer the reader to the benchmark of measure-
ment error of the sensor in static loading conditions. In
loading conditions similar to those used in this study (rang-
ing up to approximately 200 mm Hg), measurement error
typically ranges from 5to 10 percent [31-33]. In this

Difference in pressure array parameters following linear versus cubic spline interpolation of higher order; data were not filtered.

Pressure Array

Change in Value from Raw (mean + SD)

Parameters Linear (2x)2 Linear (3x)P Cubic (2x)0¢ Cubic (3x)d%
Maximum Pressure 0.00 +0.00" 0.00 +0.00" 0.02 +0.02"* 0.02 +0.02*1
Mean Pressure -0.13 +0.06' -0.15+0.06" -0.15 +0.068" -0.16 +0.07'T
Pressure Gradient -0.07 + 0.02* -0.07 +0.02° 0.01 + 0.01% 0.01 + 0.01%

Note: Filter block edge contains 20 percent of elements as pressure array edge (e.g., 3 x 3 window in 16 x 16 array).

aSjgnificance against linear interpolation (1x).
bSignificance against linear interpolation (2x).
CSignificance against cubic interpolation (1x).
dsignificance against linear interpolation (3x).
€Significance against cubic interpolation (2x).
“Incalculable.

Not significant.

¥p < 0.0001.

b < 0.001.

8p<0.01.

SD = standard deviation.
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context, and following the results presented in Table 2, we
concluded that interpolation generally affects the features
extracted from pressure maps, but the effects are not
extreme. Only in mean pressure do the changes in value
approach 10 percent (hypotheses 1 and 2). The differ-
ences in effect between linear and cubic interpolation
alone are negligible and should be considered moot
(hypothesis 3). In comparing these effects against a con-
ventional low-pass filtering operation, additional context
is obtained for the smallness of the effect on these fea-
tures via interpolation (hypothesis 4). From this, we con-
cluded as a primary finding that interpolation by itself is a
relatively less effective operation on pressure array features,
especially in comparison with filtering, and that there is a
consistent effect of greater distortion of parameters fol-
lowing linear interpolation versus cubic interpolation,
though this effect is weak and may well be small enough
to overlook.

Secondary Findings

We also found that filtering interpolated data led to a
significantly greater effect on the features extracted from
data that were filtered (but not interpolated) than did the
interpolation of already-filtered data (Table 3). On this
basis, we concluded that it is very likely preferable to fil-
ter prior to interpolation. Given that there is a modest
(but statistically significant) decrease in feature alteration
via cubic interpolation (compared with linear interpola-
tion) when implemented prior to filtering, we suggest that
it may be preferred to select a cubic interpolation but
advise that this is a tentative suggestion at best and that
there is likely no substantive difference between the two
approaches in this particular respect.

The perturbations to pressure map features following
high-degree interpolations (2x and 3x) are incremental
but small. In the worst-case scenario (mean pressure in
the jump from linear 1x to linear 3x), there is a 60 per-
cent relative increase in effect size (9% decrease from
raw in 1x vs 15% decrease from raw in 3x). However,
several parameters remain negligibly altered, remaining
at 1 to 2 percent alteration at 3x interpolation (Table 4).

Study Design

This study was designed with an interest in maxi-
mum generalizability and interpretability by studying
two common interpolation methods (linear vs cubic
spline interpolation) for their effect on features extracted
from the pressure map. Attention was paid to the effect of
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order of operations with regard to filtering and the effect
of increasing interpolation degree (1x to 2x and 3x);
these are the design approaches that every investigator
must consider when interpolating. Common approaches
to study design were purposely selected and a ubiquitous
filter design (Gaussian low-pass filter with 20% neigh-
borhood block size) was used in order to maximize con-
nection of this study to the broadest representation of
existing literatures and relevance to those planning stud-
ies in the future. Moreover, data were analyzed from a
cohort of patients without preexisting conditions that
might unnaturally alter their seating profile and with an
inclusive approach to seat cushions and other supports
incorporated into the sitting, so long as there was mini-
mal risk of creating measurement artifact.

Three simplistic measures were included in this
study: maximum, mean, and RMS of the gradient of pres-
sure within a matrix array (pressure map). While these
features do not necessarily have relevance to every study,
they (or similar measures) have a broad representation in
the literature and have the advantage of high interpret-
ability. It is not feasible to test every possible outcome
measure, but many outcome measures incorporate some
combination or modest variation of these measures, e.g.,
ratio of peak-to-average pressure [34], to say nothing of
these features analyzed in aggregate over time [9,35].
Whereas there is no universally accepted method for the
analysis of interface pressure data [36], we decided that
incorporating easily understood features that would
extend the interpretability and usefulness of this study.

Study Limitations

Our interpretations of the results born out of this
study are heavily influenced by the choices of baseline
comparators (raw data in most cases or filtered data in the
case of order of operations). In this way, perhaps the most
important limitation of this study is in the base assump-
tion that “raw” is best and that processed data “should
look like the raw.” We acknowledge that in many
instances this will be true, but not always. Interpolation is
used both for prediction of unknown data values and for
adapting sparse data for enhanced visualization. How-
ever, where visual clarity is prioritized over prediction
accuracy, it seems probable that high-precision estimates
of the effect of interpolation may not be useful to begin
with, but that in the vast majority of instances where
guantitative measure is sought, this study is relevant.
Nevertheless, raw data are notoriously noisy (hence the
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near ubiquitous incorporation of low-pass filtering in the
processing routine for these data). It raises the question:
Does the raw data provide a useful benchmark for mea-
suring the effect of interpolation? We believe the answer
is “yes.”

In the many studies where interpolation techniques
are tested, the most common paradigm is cross-validation,
i.e., temporary removal of a known data point from a
complete data set and comparison of the predicted (inter-
polated) value to this ground truth; we refer the reader to
two reviews for extended discussion on cross-validation
in interpolation [37-38]. Based on this evidence, we
believe that this study design is in good keeping with the
conventions of the study of signal processing, both in
biomedical application and beyond. Nevertheless, there
iS no community consensus on this matter: objective
study of pressure array data is a still-growing field, and
there are no other benchmark studies on which to base
the design or to compare our findings. It is impossible to
avoid having to make some assumption here, and this
seemed the only reasonable design. We urge that the con-
clusions be understood in this context.

One particularly noteworthy technical limitation is
that this study looks only at interpolations to “integer
order,” i.e., interpolations to 2n — 1 data points. Other
interpolation orders will most certainly change the out-
come of the parameters. We believe that this is most
likely to affect maximum pressure, according to whether
the raw data are even or odd in number (e.g., 16 vs 15
sensors) and whether these data are interpolated to odd or
even order (e.g., 16 sensors to 31 vs 32 data points). We
believe that parameters not based on point-estimates,
e.g., average pressure or gradient measures, will be much
less sensitive to this variable.

Implications

This is the first study we know of to measure the
effect of various data processing schemes on scalar mea-
sures derived from pressure map data. In this way, we
propose that this work might well be interpreted as a
benchmark study in pressure array signal processing and
its outcomes as a first avenue toward a consensus “best
practice.” Naturally, any such approach would require
both (1) general agreement of the assumption that fidelity
to the raw signal is a meaningful target and (2) replica-
tion of these methods by other researchers and on other
data sets. Nevertheless, this study establishes a simplistic
framework on a generalizable data set by which a stan-

dard approach might be undertaken. Additionally, this
work opens (and provides a first answer) to the question
of how many sensors are needed.

Furthermore, we note that this study is yet another
reminder that every step of the data acquisition process
and signal processing chain will change the nature of the
data. Sometimes these effects are intended, and other
times they are not. Sometimes the effect is to improve the
signal quality, and other times the signal is corrupted. We
advise that the choice of whether and how to interpolate
is ultimately a decision that must be made during the
inquiry process and that no benchmarking study can dic-
tate how to approach this activity. However, it is our
intention to inform the process of design for future stud-
ies and lend additional context for results that have
already been published.

Broader Effects

While the expressed intention in this study is to bet-
ter understand the role of interpolation in pressure array
data in application to the seating interface, we note that
the principles of this work have potentially far-ranging
effect: force-sensitive resistors are used in a variety of
measurement activities. Some of the biomedical applica-
tions include measurement of grip strength [39], monitor-
ing prosthetic socket interface pressures [40], detection
of gait parameters both via forces exerted at the bottom
of the foot [41-42], and detection of the topography of
the upper leg as the skeletal muscles contract [43]. It has
been known for 15 yr that detection of neuromuscular
volition in prosthetic application is sufficiently robust to
allow multiple degrees of freedom in control of a pros-
thetic hand [44-45]. Whereas each of these activities was
developed using multiple pressure sensors in an array for
which interpolation might be applied, we encourage
investigators from outside the discipline of seat interface
pressure measurement to incorporate this work into their
own data processing and reproduce our study and report
their own findings. We acknowledge that in spite of the
growing use of pressure array data, there remain signifi-
cant reservations in the scientific community about the
use of quantitative data from pressure array systems.

CONCLUSIONS

Three aspects of pressure array data processing were
tested, pursuant to a first-ever view into the sensitivity of
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pressure map features to interpolation and filtering in
low-resolution data collected at the seating interface.
From the base assumption that the interpolation step
should have minimal effect on these features, we con-
cluded that pressure map data that are to be interpolated
(1) should be filtered prior to interpolating; (2) can be
interpolated via either a linear or cubic interpolation
(with a possible slight preference to cubic interpolation);
and (3) should have a small, but not substantial, effect on
feature extraction due to increase in interpolation degree
through an interpolation to an 8x sampling density. We
invite other investigators to perform similar benchmark
analysis on their own data, in the interest of establishing
a community consensus of best practices in pressure
array data processing.
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