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Abstract: The article deals with dynamic plantography, whih popular diagnostic method focused on assesgsihe
the foot condition during walking and to exposetfdisorders. The aim of the paper is to discoveetiwbr it's possible
to do dynamic analyses on short platforms by usimgparison of short and long sensory platform adufpa get dynamic
output were used ImportaMedica platforms, spedifig platform Elegance and short platform Speede@subjects
were involved in dynamic test on both platformseTévaluated parameters were surface of the footjnmian and

average pressure, speed and gait line. By comptirésg parameters the biggest difference was disedin adapting
walking because of the correct tread on shortquiatf When comparing the outputs from the long dmtgplatforms, a
longer duration of the right and left footsteps weorded for all three subjects on the short pleif

1 Introduction The measurement was performed on a short Speed

Dynamic plantography is a method of examining thelatform (resolution 4/16 sensors / cm?, sensingaar
p|antar aspect of the foot using a pressure pmtfm dimensions 400 x 550 mm, selectable Collectiondeerqy
sensory treadmill or sensory insoles for shoess Tia 5-600 Hz) and a long Elegance platform (resoludéirt
measurement of the pressure distribution undesateof Sensors / cm?, sensing area dimensions 1600 x 50 m
the foot, usually during walking. The measurement joptional collection frequency 5-400 Hz) from Improt
performed in real time, while the values of the itmed Medica (Figure 1).
parameters change. This method has its clinicdicaion
in fields such as orthopedics, rehabilitation, oéagy,
prosthetics and orthotics, but also in sports niediand

-
training. h
At present, this method of examination is increglgin |
sought after and there are several sensory plafomthe
market of various sizes and variations enablingadyin -
—_— ‘

analysis. Nowdays, even short platforms designestétic
analysis of the sole of the foot are extended it
possibility of dynamic analysis. Since it is neegggo take
a step in such an analysis and obtain a recordtbffeet,

it is speculated whether short platforms are slégtdy this
type of measurement. The aim of the presentedeaitito
compare the outputs obtained from the short and lo
platform and to find out their coherence.

2 Methodology

The measurement was performed in cooperation wi
Ing. Darina Kus$tdnova, MiopeD s.r.o. and Impronta&igure 1 Elegance long platform (top) and Speedtsbiatform
Medica s.r.l. (bottom)
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Sensor platforms and walk path must be placeden tistandardized, as research suggests that the nofngteps
middle of the room because of the sufficient spire performed before contact with the platform may etftbe
movement in front of and behind them. It is advisab recorded pressure values [2].
align these platforms with the floor for more aatar If the measurement is performed on a short platform
measurement and to avoid the risk of the subjemptity the measurement must be performed for both feétato
his gait to step on the equipment instead of walkinthe subject first performs the measurement with fooe
naturally. Therefore, the inactive part of the paeat stepped on the platform and then repeats the merasut
should be made of a similar material as the acihe with the other foot stepped on the platform. Thbjest

Three healthy subjects were evaluated (Table 1jl@nd must always step on the platform from the same 3idis
monitored parameters are foot area, speed, maxiamgn means that after performing the first measuremént,
average pressure and rolling curve. bypasses the platform and repeats the measuremth# i

same direction as the first.
Table 1 Basic data of measured subjects

Gender | High | Weight | Shoe | Age 3 Results
(cm) | (kg) size
(cm) In all three cases, reports from the short and long
Subject | Femall | 16% 5 Y > platforms were evaluated, which contained the Yaihg
Subject. | Female | 162 | 45 2t 45 monitored parameters.
Subject: | Male 174 64 28 41

3.1 Foot contact area

For the relevance of the measurement, it is negessa It is conditioned by the shape of the arch of thet f
that the measured Subjects are informed of Certaﬂﬁ]d full contact of the foot with the platform ocsgun a
principles before performing the test. Getting egtosleep Normal foot only on the lateral tent of the solecan be
is especially important, which is at least 6-8 Iscfrsleep. determined as the area of active pressure poitestee on
Subjects should undergo the measurement rested 4R@footand is expressed intmBecause of it, it is possible
relaxed, so they should not perform any physicaily to determine the morphological changes of the fieet,
mentally strenuous activities prior to the measeemAt ~ €xample, flat feet. The size of the area shoulsitbéar for
the time of measurement, it is important to haveable, both feet, so the difference between the areaeolietih and

comfortable clothing that does not limit the naturafight foot is also monitored, which indicates arewen
movement. loading of the feet.

At the beginning of the measurement, the subject is

informed about the measurement process. To achie)
reliable results, it is necessary for the subjegidt usedto  wr———————r———— T

walking on platforms on a 5-minute walk. It is nesaryto =

pay attention to the footprint of the entire footthe sensor 1w
platform, therefore it is necessary to perform tesf,, ¥ bl
experiments during the measurement, during whieh thz,,
track and its beginning are individually adjustdthe °

subject should not know where the active platfosn i 1 M/f
located so as not to adapt his step cycle to thecidread ~ *{*"
on the platform [1]' 00 it '1%0: - '2¢0' o '3§O' o '4%;;‘;;5%0: o =6=0' o '7¢0' o V;OV & '90
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g Figure 3 Graph of foot area on a long (top) and stfbottom)
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Figure 2 Examples of correct and incorrect footipos on the

platform [1] . .
3.2 Step velocity in the standing phase

The posture of the subject should be with the hands A lower stride velocity is usually associated witfe
moving freely along the body. Testing takes plagengy back of the foot, increases in the middle and temeases
natural walking speed. The number of steps takéorde in the front of the foot. As you lift your foot amdove on
the sole of the foot comes into contact with tratfpkm is ~ to the next step, the velocity of the step increaggin.
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Figure 4 Graph of step velocity on a long (top) ahdrt

(bottom) platform .
Figure 6 Graph of average pressure on a long (&m) short

(bottom) platform

3.3 Maximum and average pressure
_ The pressure, its changes over time anq its disitoib 34 COP gait line
in the measured area are among the basic paranaéters oo .
d . ; The center of pressure (COP) gait line is a visual

ynamic plantography. These are directly measured . . . . .

) gy cxpression of the part of gait during which thetfoin

parameters from which other parameters can bel ontact with the ground. It takes into account whall
The maximum pressure corresponds fo the value ef tﬁontact ressure goints ére and what their valteedtas
point with the measured maximum pressure in thsisgn e reser?ted b thpe aoareqate of pressure dots valch
area. The average pressure is defined as the Eesdue P y 9areg P

corresponding to the average pressure measureteon lotted with respect to time and at a specific demate

evaluated area. In the graphical display, the presslues [3]-

are displayed as a line of points of maximum |ded tvere

recorded during the dynamic analysis. The curvéhisf

graph should rise at normal values in the middi¢ aad

slightly decrease at the end of the graph. Theecafithe Long

h latfors
average pressure value shows the line of the redaran o
pressure.
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Figure 5 Graph of maximum pressure on a long (&) short
(bottom) platform

Figure 7 Recorded COP gait lines
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The physiological COP gait line should be starihthe recorded. Also on a short platform, the pressuthefight
third of the rearfoot, continuing towards tHer&etatarsal, foot is more concentrated on the heel, while ororay |
then proceeding centrally to th& metatarsus, then to the platform it is more in front of the foot.

39 to 2 metatarsi and ending at the toe of the foot, @sit  In the case of both platforms, there is a simiarit

the last in contact with platform. between the rolling curves of th& aubject, mainly in the
back and middle part of the foot. On a long platfothe
4 Discussion curves of both feet end more medially than in thsecof a

When comparing the outputs from the long and shophort platform. Similarly, an incorrect coursehﬂtro!ling
platforms, a longer duration of the right and fefitsteps ~curve is recorded on both platforms. The curvesiobtl
was recorded for all three subjects on the shatfgm. from the short platform have a slightly more noreér
The reason for this phenomenon may be the effothef Shape, which means greater instability. Fingers rae
subjects to step on the platform and adapt thétitgahis recorded on the planks of the short platform extket
goal. thumb, while on the long platform the fingers aishle.

In the case of the'land ¥ subjects, a higher maximum  The 37 subject had the smoothest course of rolling
pressure was measured on a |ong p|atform_ Thigaage Curves. AlthOUgh even in this case their courséeuditl
faster walking during long platform measurementsnf  slightly from the physiological course of the rotji curve
the Comparison of the number of standing phas$sﬂm of both platforms, there is considerable similah'(glween
in the case of the"®subject, the duration of the step of bottthe curves from the long and short platform. Exé¢epthe
feet on a long platform was shorter, which indisage thumb, the toes are only slightly present on thetoigrams
higher walking speed, which is associated with @igh from both platforms. _ .
pressure on the sole of the foot. In this case,eew a  After processing and comparing the parametersast w
higher maximum pressure was recorded on the shéptnd that the main shortcoming of the dynamic test
platform. The reason for this phenomenon may bettiea short platforms is the subject's effort to propetip on the
curves of the maximum pressure graph are too itlsegu  Platform, which has an impact on the natural cowfe

The short platform has significant limitations inwalking subjects. This results in a slower gagt, ia longer
dynamic analysis - it is not possible to evaluassib Standing phase duration and a higher recorded maxim
walking parameters such as step length, step witp Pressure. Also, when measuring on a short platform,
cycle symmetry on the right and left side. greater instability of the foot may occur.
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