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Abstract

The purpose of the system presented in this paperto perform different biomechanical

measurements among persons with special needs or malformations, as well as implementing special

engheering arrangements and procedures, especially biomechanical motion tests, during which

orthoses, prostheses and implants applied in health care will be developed and tégtatie help of

Ariel Performance Analysis System (APAS), a ‘ndsed, computecontrolled motioranalysis

software acting on optical principle. To achieve the above objectives, | have made the following

modifications to the arrangement and method- of Ariel Performance Analysis System (APAS)

developed by the American Ariel Dynasninc.:

1.
2.

© 0o N o 0o &~ W

Automatic camera management: synchronous usage of four or more online cameras,

development of the measurement environment: determining the accurate position of the
cameras to ensure better calibration,

development of calibration solids,

developmen of illumination for automatic markerecognition,
production of markers suitable for automatic recognition,
development of markers for our subjects with special needs,
development of environment safety for disabled persons,
composition of modified markesets for fullbody measurement model,

design of database and mathematical process for calculation of parameters of physical body
model,

10. elaboration of subject data records,

11. compatibility design of the system environment,

12. retrieval of data from measurememrinvironment and design of statistical data processing.

Thanks to these changes, the motion tests can be performed quickly, simply and painlessly. Thus, the

areas:

1.
2.

3.

execution of the investigation does not cause either physical or psychological stress to the.subjec
However, the medical methods are on the one hand expensive and therefore their application is to be
considered, on the other hand the methods are static and therefore they cannot provide data during

motion. That is the reason why we use the optical king method. This can help the doctor in three

Determination of diagnosis,
Selection of the therapy and analysis of the therapeutic efficiency,

Selection and design of aids.



It will be possible in all three areas to develop better procedures ancaffies. The goal of the
creation and operation of the Goethe Gait Lab was to help this important work in case of abnormal motion
development. In order to do this, | tried to develop an efficient and accurate measurement procedure.

The components of the emngement are cameras, which are connected to the central computer
one-by-one through A/D converters, through FireWire cards and via PCI bugpamtherefurther to
the computer performng data processing.

The motion laboratory in the specified layout comprises four video cameras and a central
computer.

During the calibration procedure | use a calibration solid. The solid consists of connecting
sections and special units,-salled calibation points. To indicate the test object, | used markers that
are either active or passive, depending on whether they have their own light source. In the case of
passive markers, | used low temperature emission illuminations mounted over the camera larikes
from LED light sources placed in specific angular offset.

The main purpose of the physical beahpdel is to approximate the location of the joint
surfaces. Therefore, | designed it by placing the markers in three directions around a single aalatomic
joint. The software calculates with the average of these, in search of the virtual centre of anatomical
structures, the motion axis. To do so, the model is modified within the limits permitted by the software
in a way that it is determined with the aditinal values calculated from the data describing the size of
every motion segment as well as from the measured and specified anthropometric data obtained from
the partial centre of mass of the segments.

The steps to help the processing of data procesaisghe following: data acquisition, from MS
Excel files using macros provided by APAS, transcoding, (which facilitate data analysis and is carried
out by SPSS 19 software), the determination of local extrema of the position functions using the
differences between successive data, then the statistical characterization of the original position
function with the determined local extremg as well as with the data point distances of the
determined extrema and the analysis of all these using statistical ndstho

Such data are feasible to determine the position, velocity and dynamics (current acceleration)
of the specified point, based on the position of the examined body points and the specified segments,
as well as to obtain information about the angle ramggoint motion in all three space directions. The
great advantage of these measurements is that we can perform our measurements during active

motion, so we can significantly help the job of doctors.
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2.6.1. MEDTRONIC T Treon Medtronic Inc.

A c®g Minn@spomfkedakh 1949 -ta. Sz®l es
eszk?®z%ket, eRsj 8aS8seb®szgtit ®s®re | ott | ®t r e
Medtronid Tr eon nev(T r§ébnmcaszer

1. §8bra Medtronic Treon

Az al kal maz8s infrav°r©°®s tartom8nyban do
nor m8§| s e bre§sjs8®&gall kaazmeeszk©°®z 512 passz?2v, azaz
(hat szabads8gi fok eset®n ez 170 sziAS8rd te
pontoss®gal @,nlk°z°ott van. Ez a pontoss8gi
gerincmi t ®t e k n ®| al kal mazz§8k. A rendszer k¢l °n
p§ciensre, hanem az orvosi mTszerekt &l BeByht

seg?tik Ak°palded tetk.t 81 8s ®r dek®ben specat 81 i sa
alkalmaznak2. §)br a
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2. 8bra A Medtronic Treon haszn8l at k°zbel

A rendszer kalibr8ci-ja egy speci 8lis s2k
t°rt®ni k, medgr i mgtgdreerdRNzert 8l 2tja be.
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3. 8bra A Medtronic Treon Kalibr&gl 8sa

Adatfel dol goz8sa term®szetesen teljes aut
biztos2t mTt ®t ki znee nr °kn@sgzednl t$)eYge .t Sr@ega®lv e |

4. 8bra iAi Reak®vet®s r°ntgen seg?2ts®g®vel

A rendszer hardvere ®s szofat &k Bhadatok ®g s a
fel dol giotzignsea t(Rerad)s@mid8%0@0 00 dol | §r k°z°tt mozoog
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2.6.2. Vicon

A rendszert fejlesztR Vicon Motion Systen
sz®l esk°r T alkal maz§gsban haszn8l hat -, a na
L8t hat -hoz k°zeli infraver©°s (near infrared
fef l eszt ®s T IR kamer 8k segilts@9p®halszs86.hadHzE

§b) a

5. §bra A Vicion IR kamer 8j a

Sz8z°%°tven akt?2v, azaz saj8t, |Rzdzorma&tsrsar «
mar ker egy¢ttes moz ge8ss 8hti btauhdajta8 rkr°a@ e t nmekl Oyzelkt ¢
mozog(6. §)d¥4a31.

6. 8bra A Vicon remsa$drer mar kerez®
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A rendszer mi nden adatfeldol goz§8si | ®p ®s
kev®sb® mKdobs brshpeeickj@d i sr 81 veg@®zhbeRt elmel yet
biztos?2t.

Egy programcsal 8dr - | van sm®r ®smel Yysaz &gl [
el vRegz®s®hez k¢l °nb°zR hardivegb@®s szoftver ©

7. §bra A Vicon rendszer testmodellje
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2.6.3. Ariel Performance Analysis System (APAS)

APAS Ariel Dynamics INC 1968, San Dieg0A, USA

Az egyi k Il egkor8bban | ®trej°tt il yen ren
Ari el 8| Amil elveRenamit cs c ®gerfarhaace tAnalysis Bystgm az A
Mmozg8svizsgs8liesv ek deAze fARMAISY 790 k a mer avidkoe z e |l ®s
al apz8m2t . - g®ppel seg?tett rendszer. Szinte
al kal mazhat gy ggp8 spatrhdbra,n, m®rpdOkit esnnkhkkB8dblan b
terv)ez®Rte, az Tr kut #stE§ santhn@syzecd Ampbh mapar Bgpe s
Cllamok terg¢let®n t°bb stogkiotmiegyetem [EB55N A S A, Eur -

Nagy el Rnye, hogy a | 8that.- f®ny tartoms§n
®sghispeed kamer 8t zR®p &9 t lkad BdlamamerdkIRIp/i®HtH m-dd f
ut -Pagzeszi nkK®pir2glzAdit ®se egyszerT AVI file
l ehet Rv® teszi a nyert adatok sz® ywe&kr rakt rw
vagy passz?2v mam®&re®s s zke®Bpf efsg gkt B al . Az ada
fel dol ke®z§s 8&¥sa automati kus %t on egyar §nt | el
folyamat b®smi®h d &R zIb@p | ehess3n avat kozni [ 32,

Al ak2that-s8ga miatt ezt a szoftvert v§8la
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Polychromatic Diffraction Modulation Transfer Function (aberration-free)
Diameter of pupil is 3 mm
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Polychromatic Diffraction Modulation Transfer Function (aberration-free)
Diameter of pupil is 7 mm
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