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KONGRE BASKANI’'NIN ONSOZU

ICRAR 2018 Kongresi'nin ardindan...

9-11 Nisan 2018 tarihlerinde istanbul Gelisim Universitesi'nde (IGU) diizenlenen I. Uluslararasi
Robotik Teknoloji ve Rehabilitasyon Kongresi (1st International Congress on Robotic Technology
and Rehabilitation) Istanbul Gelisim Universitesi, Giizel Sanatlar Fakiiltesi, Erasmus Salonu ve
ilave olarak agilan 3 derslikte gerc¢eklestirilmistir.

Istanbul Gelisim Universitesi ve University of Texas, Health Sciences Center at Houston, Mc
Govern Medical School, Department of Physical Medicine and Rehabilitation, Houston USA
tarafindan mistereken gerceklestirilen kongremize davetli olarak alti Keynote Speaker
katilmistir. Prof. Dr. Ali OKATAN (istanbul Gelisim Uni.), Assoc. Prof. Selim ESKIZMIRLILER (Paris
Descartes Uni, France), Assist. Prof. James CHANG, PT. PhD. (Texas Uni, USA), Assist. Prof. Dr.
Nuray YOZBATIRAN, PT. PhD. (Texas Uni, USA), Ali Utku PEHLIVAN Mech. Eng. PhD. (Houston
Dynamics, San Francisco, USA), PT Marcia KERN (Texas Uni, USA) 45’er dakikalik sunumlariyla
ufkumuzu genislettiler. Paris Descartes Universitesi'nden Assoc. Prof. Selim ESKiZMIRLILER, is
yogunlugu nedeniyle son anda Istanbul’a gelemedi ve SKYPE iizerinden online baglanarak
sunumunu gergeklestirdi.

Kongremizin ilk iki giinii boyunca toplam 5 (bes) sempozyum gerc¢eklestirildi.

Sempozyumlarimizda iki Fizyoterapist keynote speaker’a ilaveten giizide liniversitelerimizden
degerli Mithendisler ve Fizyoterapistler 35 er dakikalik konusmalariyla sempozyumlarimizda yer
aldilar:

Dr. Barkan UGURLU (Ozyegin Uni.), Dr. Ozkan BEBEK (Ozyegin Uni.), Prof. Dr. Burak GUCLU
(Bogazici Uni.), Dog. Dr. Volkan PATOGLU (Sabanci Uni.), Prof. Dr. Duygun EROL BARKANA
(Yeditepe Uni.), Dog.Dr. Umit UGURLU (Bezmialem Uni.), Dog. Dr. Erhan AKDOGAN (Yildiz Teknik
Uni.) ve Makine Miihendisi Eray ERTEN (4B Miihendislik), ¢ok degerli Robotik ¢alismalarini
dinleyicilerle paylastilar. Prof. Dr. Aydin AKAN (izmir Katip Celebi Uni.), Prof. Dr. Ahmet OZER
(Toros Uni.) yayilarini géndermis olduklar1 halde toplantiya bizzat katilamadilar.

Davetli Fizyoterapist konusmacilarimiz Prof. Dr. Serap INAL (Bahgesehir Uni.), Prof. Dr. Mine
UYANIK (Hacettepe Uni.), Dr. Ogr. Uyesi Giilsah KINALI (istanbul Gelisim Uni.) ¢ok degerli
calismalarini bizlerle paylastilar.

S6zel sunumlar ii¢ seans halinde yirmi ii¢ 6zgiin calismadan olustu. Yabanci ve Tiirk olan
konusmacilarimiz, Fizyoterapist ve Miihendis olan akademisyenlerdi. Kongre kitabinda
goriilecegi lizere, yayinlari bilimsel agidan ¢ok 6zglin ve degerliydi.

Poster sunumlarina sekiz Tirk ve li¢ yabanci akademisyen bireysel olarak hazirladiklar1 ve
sunduklar1 posterleriyle katildilar. Poster hazirlama tekniklerindeki yenilikleriyle kongremize
deger kattilar.

Kongremiz boyunca Hacettepe Universitesi'nden katihimlariyla ve her oturumda konusmacilari
dikkatle izleyip yapic1 yorumlariyla, izleyici tlim 6grencilere aydinlatici bilgiler sunan degerli
Fizyoterapist Profesorlerimiz, Prof. Dr. Giil SENER, Prof. Dr. Hiilya KAYIHAN, Prof. Dr, Filiz CAN,
Prof. Dr. Mine UYANIK’a é6grencilerim ve Universitem adina tesekkiirlerimi sunarim.



IGU Miitevelli Heyeti Baskami ve IGU Rektérliigi'niin ¢ok degerli ve cémert katkilariyla
Kongremiz, her seviyeden lisans, ylikseklisans ve doktora ogrencilerine iicretsizdi. Katihmci
ogrenciler, Kibris dahil Tiirkiye'nin her tniversitesinden katildilar. 300 kisilik Kongre salonuna
ilaveten acilan ii¢ derslikten, biitiin yayinlar1 canl yayinla izleyen ve tiim kongreyi basindan
sonuna ilgiyle takip eden ve kapanis oturumu dahil salondan ayrilmayan izleyicilerimiz ve
6grencilerimize miitesekkiriz.

Kongre boyunca iicretsiz olarak gerceklestirilen tiim sosyal aktivitelerimizde 1. Glin aksami agilis
kokteylimiz ‘Gelisim TOWER’ 4. katta gerceklestirildi. 2. giin aksami Tiirk ve Yabanci
konuklarimizla birlikte Bogaz Tekne Turu (Bosphorus Boat Tour) yapildi. 3. Giin kapanis
oturumunu takiben Sultanahmet Gezisi, Kapaligarsi ve Misir Carsisi turlariyla noktalandi.

Robotik alan ve teknolojisi konusunda Tiirkiye’de ilk kez yapilan ve basariyla sonuglanan
Kongremiz icin biitiin konusmaci ve katilimcilarimiza candan tesekkiir ederken, 2020 yil1 Nisan
ayinda ayni temada diizenlenecek II. Uluslararasi Robotik Teknoloji ve Rehabilitasyon
Kongresi'nde de (2nd. International Congress on Robotic Technology and Rehabilitation)
bulusmay1 temenni ediyoruz.

Sevgi ve saygilarimla.

Prof. Dr. Bilsen SIRMEN

Kongre Baskani
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FOREWORD OF CONGRESS CO-CHAIR

[ would like to extend my sincere appreciation to everyone who had contributed to the success of
the 1st International Congress on Robotic Rehabilitation was held between April 9th and April
11th, 2018 in Istanbul, Turkey.

The conference was jointly organized by the Gelisim University in Istanbul, Turkey and University
of Texas Health Sciences Center at Houston and The Institute for Rehabilitation and Research at
Memorial Hermann, Houston, USA.

First time in the country, this conference provided an excellent opportunity to bring a team of
experts from all around the world and from different disciplines. Physical therapists, mechanical
and biomedical engineers, rehabilitation specialists, computer scientists, neuroscientists and
industry representatives came together to discuss recent innovations and advances in
rehabilitation technology and their applicability in clinical practice and at home-based
rehabilitation. We had wonderful discussions at each session and we strongly believe that this
interaction has maximized exchange of ideas across disciplines and facilitated new collaborations
that hopefully will benefit our patients at highest level.

The high quality of papers and presentations represented the thinking and experience of
researchers and clinician experts in their particular field. Researchers from the USA, Europe and
Turkey talked about the latest inventions in rehabilitation technology and presented data from
clinical trials.

We are also very thankful to the audience who contributed significantly to each discussion in and
out-side of the symposium room.

The sightseeing of Istanbul and Bosphorus tour organized by Gelisim University added a nice
flavor on top of the high quality scientific content.

We hope to see you all at the 2nd ICRAR Congress in 2020. The Istanbul Gelisim University
organized sightseen of Istanbul which made.

Nuray YOZBATIRAN, PT, PhD
Assistant Professor
The University of Texas Health Science Center at Houston,

TX, USA
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Minimal Miidahaleli Gerektigi Kadar Yardim Kontrol Stratejisinin Gelistirilmesi

A. Utku Pehlivan
Houston Dynamics, San Francisco, USA
E-mail: aupehlivan @gmail.com

Ozet:

Norolojik hasar: takiben iist ekstremitenin tedavisi sirasinda hastalarin tedavi boyunca
aktif olarak ¢aba sarfetmeleri noroplastisitenin tetiklenmesi icin 6nemli bir unsurdur. Bu
sebeple, robotik rehabilitasyon alaninda yardimci kontrol stratejileri hasta katilimini en
list seviyeye ¢ikararak noroplastisiteyi optimal sekilde gelistirmeyi amaglar. Ne yazik ki,
var olan kontrol stratejileri ya hastanin gorece karmasik olan hareket kabiliyetini
gormezden gelerek hep yardim yolunu secerek hasta katilimini gélgeliyor veya hareket
kabiliyetini modellerken gereginden fazla kabulde bulunarak gercek modelden
uzaklasiyorlar. Pehlivan ve digerleri [1] ¢alismasinda minimal miidahaleli gerektigi kadar
yardim kontrol stratejisini(a minimal assist-as-needed(mAAN) controller for upper limb
rehabilitation robots) bu eksiklikleri g6z oniinde bulundurarak ortaya koymuslardir.
Gelistirilen kontrol stratejisi, 6zel bir Kalman-Filter kullanarak sensoérsiiz tork/kuvvent
tahmini yaparak hastanin hareket kabiliyetini herhangi bir kabul kullanmadan modeller.
Bu modellemeyi kullanarak hastaya gerektigi kadar yardim uygulamay1 amaglar. Bu
yardimi yaparken pozisyon hatasi iist sinirini degistirerek hastaya harekete mtidahil olma
sansl tanir. Bu yaklasim bir ebeveynin ¢ocuguna bisiklete binmeyi 6gretmesine benzer.
Cocuk beklenen siiriis rotasindan uzaklasir, pozisyon hatasi artarsa, ebeveyn miidahale
eder ve yardim seviyesini arttirir. Eger ¢cocuk bisikletin kontroliinii alacak kapasitede ise
ve pozisyon hatasi azaliyorsa ebeveyn harekete miidahaleden geri durur ve ¢ocugun
kontrolii almasina izin verir. Benzer sekilde, gelistirilen kontrol stratejisi hastanin
pozisyon hatasi performansini daima goézlemleyerek gerektiginde yardim seviyesini
arttirip azaltmaktadir. Bu kontrol stratejisinin fizibilite ¢alismas1 hem saglikli denekler
hem de C3-C5 seviyesi omurilik yaralanmali hasta ile yapilan testler tizerinden yapilmistir
[2]. Omurilik yaralanmali hastayla yapilan test sirasinda yiizey elektromiygrafi(EMG)
lizerinden hastanin kas aktivasyonu 6l¢iilmiis ve yukarida anlatilan kontrol stratejisinin
uygulandig1 ve uygulanmadigi durumda hastanin tedavi stlirecinde aktif olarak
hareketinde ne gibi degisiklikler oldugu bu veri lizerinden rapor edilmistir. Fig. 2 ve Fig.
3 de hastanin kontrol stratejisinin uygulandig1 ve uygulanmadig1 durumlarda tedaviye
aktif olarak katilma oranindaki degisimler gosterilmistir. Sonug olarak gelistirilen kontrol
stratejisi hastanin aktif olarak tedaviye katilmasini tesvik etmekte, gelecek ¢alismalar icin
yliksek potansiyel gostermektedir.
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Fig. 3 - Hastanin 500 saniye suren seanslarda ortalama olarak zaman gectikce tedaviye
katilma oranindaki degisim. Kontrol stratejisinin uygulandigi durumda(maviyle
belirtilmistir) hastanin katilim orani yaklasik olarak sabit kalirken kontrol stratejisinin

uygulanmadigl durumda(kirmiziyla belirtilmistir) hasta motivasyonunun diismesine
bagli olarak katilim orani diismektedir.
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Past, Present and Future of Robotic Technology in Arm Rehabilitation
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Abstract:

Rehabilitation robots are becoming more accepted among clinicians for their capability to
enable are semi-automated or automated high-intensity repetitive therapy, which
otherwise would be quite labor intensive. Over the last decade there is a significant
increase in number of pubslihed articles in pubmed.gov and more to come in the near
future. Rehabilitation robots usually are categorzied as: exoskeleton devices or end-
effector (worksation) devices. Few of commercially available devices for exoskeletons are
MyoPro (Myomo), iARM (exact Dynamics) and end-effector devices are the Armeo Power
(Hocoma), Inmotion (Bionik), Amadeo (Tyromotion). One of the most commonly used
robotic device is the Armoe Power where the wight of the arm is counterbalanced in the
arm support and the residual neuromoscular control is used to perform the exercises.
Built-in sensors and software record arm movements at each joint to track improvement
and tailor therapy program to individual needs. Rehabilitation robots benefits are several:
1- More intense (high repetition) longer duration therapy,

2- Providing repeatable force feedback/ visual feedback (feel, see, hear)

3- Automated therapy

4- Motivating, engaging, stimulating

5- Delivering subject-specific therapy and progression of therapy

6- Precise, objective and relibale measurments of motor functions (force, range of motion,
velocity, coordination, smootheness)

The efficacy of robot-assisted training on arm and hand functions, independence in daily
life and movement quality appears positive, but with sparse results. Studies reported
increased muscle strength, active range of motion, arm and hand function, pinch and grip
strength. Also positive changes in movement quality, and corticospinal tract structre were
demonstrated.

Tetraplegia caused by injury to spinal cord has a significant disabling effect on
independence in daily life. Approximately half of people with tetraplegia reported
regaining arm and hand functions as the most important factor to improve their quality
of life.1,2 Treatment options aiming to improve upper limb motor functions are sparse;
functional electrical stimulation3 and exercise4 are aimed at sensory-motor recovery
whereas other treatments offer functional gains with minimal or no effects on
neurorecovery. For example, neuroprostheses5

and brain computer interface systems6 increase motor control through alternative
communication and control systems, whereas reconstructive surgery of the upper limb
offers permanent changes tomuscle structure.7 There is evidence that repetitive and
intensive practice can induce practice-dependent brain and spinal plasticity and that
exercise intensity has a profound effect on sensory-motor recovery of patients with spinal
cord injury (SCI).8,9 In this regard, rehabilitation robots hold promise for enhancing
traditional physical and/or occupational therapy. They can deliver repetitive exercises at
high intensities, for extended time periods, in a consistent and precisemanner. In addition,
real-time measurement of performance may provide advantage to therapists to modify
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the therapy protocol based on improvement in performance. In this context, previous
studies have reported that robotic-assisted rehabilitation can improve motor recovery
after stroke and that robotic devices are safe and feasible in rehabilitation.

In order to demonstrate the feasibility, tolerability, and effectiveness of robotic-assisted
arm training in incomplete chronic tetraplegia. Our laboratory at NeuroRecovery
Research Center at TIRR Memorial Hermann, Houston, TX, USA we conducted a single arm
study where we enrolled ten individuals with chronic cervical spinal cord injury.
Participants performed single degree-of-freedom exercise of upper limbs at an intensity
of 3-hr per session for 3 times a week for 4 wks with MAHI Exo-II. Arm and hand function
tests (Jebsen-Taylor Hand Function Test, Action Research Arm Test), strength of upper
limb (upper limb motor score, grip, and pinch strength), and independence in daily living
activities (Spinal Cord IndependenceMeasure II) were performed at baseline, end of
training, and 6 mos later. After 12 sessions of training, improvements in arm and hand
functions were observed. Jebsen-Taylor Hand Function Test (0.14 [0.04]-0.21[0.07]
items/sec, P = 0.04), Action Research Arm Test (30.7[3.8]-34.3[4], P = 0.02), American
Spinal Injury Association upper limb motor score (31.5[2.3]-34[2.3], P = 0.04) grip
(9.7[3.8]-12[4.3] Ib, P = 0.02), and pinch strength (4.5[1.1]-5.7[1.2] b, P = 0.01) resulted
in significant increases. Some gains were maintained at 6 mos. No change in Spinal Cord
Independence Measure Il scores and no adverse events were observed. Results from this
pilot study suggest that repetitive training of arm movements with MAHI Exo-II
exoskeleton is safe and has potential to be an adjunct treatment modality in rehabilitation
of persons with spinal cord injury with mild to moderate impaired arm functions. In a
following study from our laboratory we investigated effects of a combined rehabilitation
protocol where we hypothesized that anodal-primary motor cortex (M1) excitability
enhancement (with cathodal-supra orbital area) (atDCS) combined with robot-assisted
arm training (R-AAT) will provide greater improvement in contralateral arm and hand
motor functions compared to sham stimulation (stDCS) and R-AAT in patients with
chronic, incomplete cervical spinal cord injury (iCSCI). In this parallel-group, double-
blinded, randomized and sham-controlled trial, nine participants with chronic iCSCI (AIS
C and D level) were randomized to receive 10 sessions of atDCS or stDSC combined with
R-AAT. Feasibility and tolerability was assessed with attrition rate and occurrence of
adverse events, Changes in arm and hand function were assessed with Jebson Taylor Hand
Function Test (JTHFT), Amount of Use Scale of Motor Activity Log (AOU-MAL), American
Spinal Injury Association Upper Extremity Motor Score and Modified Ashworth Scale
(MAS) at baseline, after treatment, and at two-month follow-up. As a result of the study,
none of the participants missed a treatment session or dropped-out due to adverse events
related to the treatment protocol. Participants tended to perform better in JTHFT and
AOU-MAL after treatment. Active group at post-treatment and two-month follow-up
demonstrated better arm and hand performance compared to sham group. These
preliminary findings support that modulating excitatory input of the corticospinal tracts
on spinal circuits may be a promising strategy in improving arm and hand functions in
persons with incomplete tetraplegia. However, further study is needed to explore the
underlying mechanisms of recovery.
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egzersizleri kullanmaktadir. ikincil olarak da, tedaviye bagh iyilesme mekanizmalarinin
anlasilmasinda diflizyon tensor goriintiileme (DTI) ve fonksiyonel MRI kullanmaktadir.
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(BMI)
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Abstract:

Brain Machine Interfaces start to be more and more promising tools not only to restore
sensory motor functions in severely disabled patients (tetraplegics) but also for military,
entertainment, security and industrial applications. This study focuses on the estimation
of grip and force type during two-digit grasping by decoding of cortical signals. Invasive
neural data was recorded by a 100-microelectrode array implanted in the motor cortex
of one monkey, while the noninvasive neural data was recorded by a 16-electrodes EEG
headset in humans performing reach-to-grasp movements. An artificial neural network
(ANN) was used to decode the neural information and to estimate the upcoming grip type
(precision grip vs. side grip) as well as the required grip force (low vs. high). We then used
the decoded information to reproduce the monkey and human motion with two different
six degrees of freedom (DoF) robotic arms carrying respectively a two-finger, eleven DoF
robotic hand and a simple two DoF clipper. The results show that 1) the proposed ANN
model can be used for frequency decoding of multiple motor cortex spike trains as well as
of the EEG signals for the prediction of grip and force types. 2) For invasive neural data
the prediction error in grip type estimation was significantly dependent on the position
of the ANN input time window associated to different stages of the movement while it was
extremely related to the selected frequency range per electrode with noninvasive data 3)
For invasive neural data the less good performance of grasp force prediction could be
improved by optimizing the neuronal population size presented to the ANN.
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Rehabilitasyon Miihendisligi
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Ozet:

Rehabilitasyon Miihendisligi, o6ziirlii kisilerin fonksiyonlarin1 yerine getirirken
karsilasmis olduklar1 sorunlara yonelik teknolojik ¢6ziimler tasarlamak, bunlari
gelistirmek, adapte etmek, degerlendirmek, uygulamak ve ulasilabilir kilmak ig¢in
miihendislik bilimlerinin sistemli bir sekilde kullanilmasidir (Rehabilitation Act of 1973,
Amended 1998).

Rehabilitasyon miihendisleri hem tiiketicilere hem de rehabilitasyon alaninda g¢alisan
saglik profesyonellerine sunduklari bilgi ve tiriinlerle rehabilitasyon silirecinde 6nemli rol
oynarlar. Miihendislik ilkelerinin akillica ve secici bir sekilde uygulanmasi yoluyla hem
engelli hem de saglikli bireylerin yasam kalitesi arttirilabilir. Rehabilitasyon miihendisligi
temel miithendislik bilgilerinin yani sira fizyoloji, anatomi, biyomekanik, nérobilim ve
kinezyoloji alanlarinda da bilgi sahibi olunmasini gerektirir.

Rehabilitasyon miihendisliginin bagarili bir sekilde uygulanmasi engelli bireyin
hedeflerini basarmasi i¢in uygun teknolojinin uygun tekniklerle harmanlanmasini
gerektirir. Bu alana 6zgii bilgiyi etkili bir sekilde kullanabilmenin yani sira rehabilitasyon
takimi icerisinde ¢alisabilme becerisini de gerektirir.

Rehabilitasyon miihendisliginin temel uriini yardimci teknolojidir. Rehabilitasyon
mithendisi bireyin rehabilitasyon gereksinimlerini karsilamaya yonelik teknoloji
ihtiyacini tahmin etmek i¢in bilgi ve tecriibesinden yararlanmalidir. Yardimci teknolojinin
uygun bir sekilde tatbik edilebilmesi icin dogru bir sekilde degerlendirilmesi gerekir. Bu
degerlendirme islemi teknik, islevsel, karsilastirma ve kullanici perspektifleri bakimindan
gerceklestirilmelidir.

Rehabilitasyon miihendisliginde tasarim ©Onde gelen unsurlardan biridir. Bir
rehabilitasyon miihendisinin tasarim yetenegi onu rehabilitasyon ekibinin diger
tiyelerinden farkli kilan temel 6zelliktir. Dogru tasarim insan viicudunun, ¢alisma prensip
ve mekanizmalarinin bilinmesini ve lriine yansitilmasini gerektirir.

Rehabilitasyon miihendisligi mobilite, fonksiyonel elektriksel stimiilasyon, mimari
tasarim, ulasim, tekerlekli sandalye ve diger yardimci yiiriime aletleri ve sistemleri,
postiir ve oturma destekleri, protez/ortez, rekreasyonel aktiviteler, siiriicii sistemleri ve
rehabilitasyon robotlari sahalarinda ve fonksiyon alanlarinda ¢éziim tretir.

I. Rehabilitasyon Miihendisliginin Tanimi Ve Gelisimi

Rehabilitasyon miihendisligi, engelli bireylere hizmet sunma perspektifinden
bakildiginda rehabilitasyon uzmanlik alanlar icerisinde yer almaktadir. Bu baglamda
rehabilitasyon miihendisleri engelli bireyin yetkin hale getirilerek yasama yeniden
kazandirilmasinda rehabilitasyon ekibinin diger uzmanlariyla isbirligi icerisinde ¢alisir.
Rehabilitasyon miihendisligi alanindaki en biiyiik gelismeler 1970°li yillarda ortaya
cikmaya baslamasina ragmen, bu alanin ilk tohumlar1 II. Diinya Savasi’ndan sonra
atilmistir. II. Diinya Savasi’ndan sonra harp malullerinin normal yasamlarina
dondiirilmesi yonelik baslatilan cabalar gittikce ivme kazanmaya baslamistir. Bu
donemde iyi egitim almis ve yetenekli ortez, protez teknisyenlerinin sayisi oldukga
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sinirliydi. 1950’1i yillarda artan egitimli eleman ihtiyacini karsilamak i¢cin ABD’de protez
ve ortez okullarinin agilmasi desteklenmistir.

Savasin sona ermesinin yarattigi olumlu ortamin da etkisiyle bircok bilim adami ve
miihendis enerjilerini ve savas sirasinda ve sonrasinda edindikleri bilgi ve tecriibelerini
bu alana daha fazla aktarmaya baslamislardir. Bu donemde gelismis yapay uzuvlarin,
elektronik destekli yardimci aletlerin ve 6zellikli tekerlekli sandalyelerin ilk 6rnekleri
ortaya ¢ikmaya baslamistir.

ABD’de 1973 yilinda ¢ikan Rehabilitasyon Yasasi ile de rehabilitasyon miihendisligi ilk
defa resmi bir kimlik kazanmistir. “Rehabilitasyon Miihendisligi, ozirli kisilerin
fonksiyonlarini yerine getirirken karsilasmis olduklar1 sorunlara yonelik teknolojik
cozlimler tasarlamak, bunlari gelistirmek, adapte etmek, degerlendirmek, uygulamak ve
ulagilabilir kilmak i¢in miihendislik bilimlerinin sistemli bir sekilde kullanilmasidir.”
(Rehabilitation Act of 1973, Amended 1998)

Bu yasa ile rehabilitasyon miihendisligi alanindaki ¢alismalari desteklemek i¢in birkag
merkezin kurulmasinin da 6nii agilmistir. Bu merkezlerin kurulmasi ve denetlenmesi
gorevi National Institute for Handicapped Research’e (NIHR) verilmistir. Daha sonra bu
kurumun ismi National Institute on Disability and Rehabilitation Research (NIDRR)
olarak degistirilmistir.

ABD'de, 1976 yilina kadar 15 tane rehabilitasyon miihendisligi merkezi kurulmustur. Bu
merkezlerin her biri farkl 6ziir gruplar: tizerinde ¢alisma yapiyordu ve yilda yaklasik
olarak 9 milyon $ destek almaktaydilar. Bu merkezler tniversitelerde yiriitiilen
calismalara da destek saglamaktaydilar.

Ozellikle 1970’li yillarin 2.yarisindan itibaren 6ziirlii kisilerin karsilagtigi sorunlari
hafifletmek i¢in teknoloji kullaniminda biiyiik ilerlemeler saglanmistir. Elektronik
alaninda yasanan hizli gelismeler ve maliyetlerin azalmasi bu gelismeleri olumlu y6nde
etkilemistir. Hizla gelisen bu ugrasi alanini tarif etmek i¢in ¢esitli terimler kullanilmistir:
Protez/ortez uzmanlhgi

Rehabilitasyon miihendisligi

Yardimci teknoloji

Yardimci cihaz tasarimi

Rehabilitasyon teknolojisi

Engelliler icin biyomedikal miihendisligi

Rehabilitasyon miihendisligi alaninin gelismesi ve sinirlarin ¢izilmeye baslamasiyla bu
alanda calisan Kkisileri tarif etmek i¢cin kullanilan terimlerin sayis1 azalmaya baslamistir.
Bazi yasal siireclerde bunu desteklemistir. Digerleri arasinda en sik kullanilan 2 terim,
Rehabilitasyon Miihendisligi ve Yardimci Teknolojidir. Bu 2 terim sik sik birbirleri yerine
kullanilmasina ragmen, aslinda farkl anlamlar tagimaktadir.

Rehabilitasyon Miihendisligi Nedir?

"Rehabilitasyon miihendisligi, 6ziirlii kisilerin yasam kalitesini arttirmak icin bilim ve
teknolojinin uygulanmasidir." (James Reswick, Former Director Division of Rehabilitation
Sciences, National Institute of Disability and Rehabilitation Research, USA (1982))

Yardimc Teknoloji Mi Yoksa Rehabilitasyon Mithendisligi Mi?

Yardimci teknoloji, rehabilitasyon miihendisliginin ugrasisi sonucunda ortaya ¢ikan
trlinlerdir.

Yasalarda belirtilmis olan yardimc teknoloji tanimi ise su sekildedir (Public Law 100-
407):
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“Yardimca teknoloji, 6ziirli kisilerin fonksiyonel becerilerini arttirmak i¢in kullanilan,
ticari yoldan elde edilen, modifiye edilen veya kisiye 6zel hale getirilen herhangi bir alet,
donanim veya tiriindir.”

Bu tanima gore yardimci teknolojiler bashig1 altina ¢ok sayida cihaz, yontem ve/veya
hizmet girmektedir. Yardimc1 teknoloji cihazlar1 ucuz, yapimi kolay diisiik teknolojili
tirtinler olabilecegi gibi karmasik ve liretimi maliyetli yliksek teknoloji iirtinleri de olabilir.
Diistik teknolojili cihazlara érnek olarak tutma yeri kalinlastirilan ¢atal, kasik, bigak gibi
trtinler ve uzanma i¢in kullanilan agiz ¢gubuklari 6rnek olarak verilebilir.

Diistik teknolojili yardimci cihaz 6rnekleri:

Kalem tutucular

Bliyiitegler

Dokunsal harfler

Egimli yiizeyler

Uzanma aletleri

Diigme ilikleme aletleri

Okuma i¢in renkli katmanlar

Kabartili ¢izgili kagitlar

Yiiksek teknolojili yardimcr cihazlarinin kullanilmasi ve 6grenilmesi genel olarak daha
zordur. Bunlar ¢ogu kez bilgisayar ve bilgisayar yazilimlarinin kullanildig: cihazlardir.
Yiiksek teknolojili yardimci cihaz érnekleri:

Ses tanima cihazlari

Cevre kontrol sistemleri

Yapay sinir aglariyla desteklenmis myo-elektrik kollar vs.

Orta diizey teknolojiye sahip yardimci aletler

Teknolojinin giinliik yasama yogun bir sekilde dahil olmasiyla eskiden "ileri teknolojili
trtinler" olarak kabul edilen bir takim aletler bu baglik altinda toplanmaya baslamistir.
Bu tliriinler genel olarak pil veya batarya ile calisan sistemlerdir ve kullanilmalari nispeten
daha kolaydir.

Orta diizey teknolojili yardimci cihaz érnekleri:

Hesap makineleri

Yazim denetleyicileri

Ses cikish yardimci iletisim araglari

Sesli kitaplar

Dijital veya analog ses kayit cihazlar

Acg/kapa anahtarla kontrol edilebilen aletler

1979 yilinda Rehabilitation Engineering Society of North America’nin (RESNA) kurulmasi
bu alanda yeni bir déniim noktasi olmustur. Bu kurulus rehabilitasyon miihendisligi
alaninda daha fazla odaklanma ve farkindalik yaratmigstir. RESNA isminin tasidig1 anlamin
aksine oziirli Kkisiler icin teknoloji gelistirmeye, liretmeye, sunmaya ve kullanmaya dahil
olan herkesi biinyesine dahil etmeye baslamistir.

Bu donemde ortez/protez uygulamalari, spinal kord yaralanmalari, alt ve {ist ekstremite
FES uygulamalari, isitme ve gorme engelliler icin yardimci aletler, basincin doku
tizerindeki etkileri, rehabilitasyon robotlari, transferler teknolojileri, engelli araglari,
iletisim araglari,

Kablosuz teknolojiler ve mesleki rehabilitasyonla ilgili calismalar yogunluk kazanmistir.
Ergoterapistler, fizyoterapistler, 6zel egitimciler, uygulamali saglik profesyonelleri ve
yardimc1 teknoloji kullanicilari da RESNA’ya iiye olabilmektedir. RESNA kisa siire
icerisinde bu alandaki politikalarin belirlenmesinde danisman ve standart belirleyici role
sahip olmustur. Bilimsel dergi yayimciligin1 da igeren aktiviteler yoluyla da bu alanda
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ulagilan son noktalarin paylasildigi bir forum pozisyonuna ulasmistir. Roliiniin
genislemesi ve miihendis olmayan liyelerinin sayisinin da artmasiyla RESNA 1995 yilinda
ismini “Rehabilitation Engineering and Assistive Technology Society of North America”
olarak degistirmistir.

Rehabilitasyon Miihendisliginde Bilgi Kaynaklari

Rehabilitasyon miihendisligi alaninda c¢alisan kisilerin farkli meslek gruplarinda
olusmasindan dolay1 bu alanla ilgili yayinlar farkl bilimsel dergilerde yayimlanmaktadir.
Bunlar arasinda ilk akla gelenler asagida listelenmistir:

Human Factors

Annals of Biomedical Engineering

IEEE Transactions on Biomedical Engineering

Journal of Rehabilitation Research and Development

Assistive Technology

Prosthetics and Orthotics International

1970°li yillarin baslarinda bir¢ok 6nemli makale Veterans Administration tarafindan
cikarilan Bulletin of Prosthetic Research dergisinde yayimlanmistir. Kendi alaninda
oldukga saygin bir yer kazanan bu dergi 1983 yilinda ismini Journal of Rehabilitation
Research and Development olarak degistirmistir.

RESNA 1989 yilinda Assistive Technology dergisini yayimlamaya baslamistir. IEEE
Engineering and Biology Society 1989 yilinda IEEE Transactions on Rehabilitation
Engineering dergisini yayimlamaya baslamistir. Bu dergi daha sonra ismini IEEE
Transactions on Neural Systems and Rehabilitation Engineering olarak degistirmistir.

Rehabilitasyon Miihendisliginde Temel Ugrasi Alanlari

Bu alanda yapilan siniflandirmalarda daha ¢ok rehabilitasyon miihendislerinin trettigi
temel yardimci teknoloji iirtinlerinin yer aldig1 alanlar kullanilir. Yardimci teknolojinin
dogru bir sekilde tasarlanabilmesi, gelistirilmesi ve uygulanabilmesi icin miihendislerin,
klinisyenlerin ve kullanicilarin ortak c¢abasi gerekmektedir. Rehabilitasyon
mithendisliginde temel ugrasi alanlar1 asagida listelenmistir:

Hareket

lletisim

Robot uygulamalari

Isitme ve gorme

Algilama, kognitif beceriler

Ortez ve protez uygulamalari

Mesleki aktiviteler

Bagimsiz yasama

Egitim

Topluma entegrasyon

Rehabilitasyon Miihendisliginin Rolleri Nedir?

Yeni teknolojiler gelistirmek ve var olanlar1 daha etkili kilmak i¢cin arastirma yapmak
Ticari yoldan elde edilebilecek cihazlar sunmak

Mevcut cihazlar: ihtiyaca gore modifiye etmek

Kisiye 0zel cihazlar iiretmek veya modifikasyon yapmak

Bir yardimci teknoloji lirtiniintin giivenlik ve standartlara uyumunu degerlendirmek
Meslek iyilestirmelere destek saglamak

Is yeri modifikasyonlar1 6nermek
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Rehabilitasyon Miihendisligi Egitim Alanlar:

Oziirliiliik durumu ve engelli kisiler

Normal ve patolojik ylirtime biyomekanigi

Alt ve list ekstremite ortezleri ve protezleri

Tekerlekli sandalye ile mobilizasyon

Rehabilitasyon donanimlari ile ilgili standartlar

Ulasim

Fonksiyonel elektriksel uyarim

Biyolojik geri bildirim

Sesli iletisim cihazlar1

Bilgisayar erisim teknikleri

Gorme ve isitme engelliler icin teknoloji

Ev ortaminin kontroli

Rehabilitasyon ekibi

Yardimci cihaz teknolojisi

Tasarim

Rehabilitasyon miihendisligi alaninda ¢alisan uzmanlarin elektrik ve elektronik devre
tasarimi, makine ve cihaz tasarimi, sinyal isleme sistemleri, madde mekanigi ve
bilgisayarlarla ilgili temel bilgiye haiz olmas1 gerekir. Miithendislik tasarimi en 6nemli
unsurlardan biridir.

Iyi Bir Rehabilitasyon Miihendisinde Bulunmasi Gereken Ozellikler Nelerdir?
Iletisim kabiliyeti yiiksek olmalidir.

Uygun teknolojiyi dogru teknikle birlestirilebilmelidir.

Alanu ile ilgili yeterli bilgiye sahip olmali ve bilgilerini giincelleyebilmelidir.
Rehabilitasyon takimi igerisinde ¢alisabilmelidir.

Zamaninda miidahale edebilmelidir.

Ayricarehabilitasyon mithendisinin hastanin hedeflerine ulasmasini hedefleyen teknoloji
gereksinimlerini 6nceden fark edebilecek egitim ve tecriibeye sahip olmaldir.

Basarili bir rehabilitasyon miihendisligi uygun teknolojinin dogru tekniklerle
birlestirilmesini gerektirir. Bu alana 06zgii temel bilgilere sahip olmakla birlikte
rehabilitasyon ekibi icerisinde ¢alisabilme yetenegini de gerektirir.

Rehabilitasyon miihendisi belirli alanlarda uzmanhiga sahip olmalidir. Yardimci
teknolojinin kapsami genistir. Bir rehabilitasyon miihendisinin tiim rehabilitasyon
alanlarinda uzman olabilmesi gilictiir. Bununla birlikte tiim rehabilitasyon
miihendislerinin temel elektrik ve elektronik devre tasarimi, makine tasarimi, sinyal
isleme, mekanik ve bilgisayar alanlarinda temel bilgiye sahip olmasi1 gerekir.
Rehabilitasyon miihendisinin temel sorumlulugu miihendislik tasarimidir.
Rehabilitasyon miihendisligi derecesi genellikle lisansiistii programlarla kazanilir. Bu
programlara basvuran adaylar cogu kez elektrik, elektronik, makine ve mekatronik gibi
alanlardan lisans derecesine sahip olanlardir. Diger alanlardan gelen adaylar ise
mithendislik alanindaki temel dersleri almak zorundadir.

Bilimsel uzmanlik: Rehabilitasyon miihendisligi kisi oryantasyonlu bir alandir. Bu bazi
mithendisler i¢in olumlu bir durum olmakla birlikte ayrica bazi 6zel becerilerin de
edinilmesini gerektirir.

Teknoloji ve birey arasinda optimal bir etkilesim gerektigi icin, teknolojinin
degerlendirmek i¢in 6zel bilimsel teknikler gereklidir.
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Rehabilitasyon miihendisleri teknolojinin veya teknigin etkinligini degerlendirmek i¢in
bilimsel yontemlere ve kullanicidan gelen geri bildirime giivenmek zorundadir. Bu
ylzden rehabilitasyon miihendislerinin deney tasarimi ve istatistiksel analiz konusunda
bilgili olmasi gerekir.

Yardimcl teknoloji uzmanligl: Mevcut yardima teknoloji veya teknikler hakkinda bilgi
sahibi olmak rehabilitasyon miihendisleri icin basarinin kilididir. Rehabilitasyon
mithendisleri yardimci teknolojiyi degerlendirebilmeli, modifiye ve entegre
edebilmelidir.

II. Rehabilitasyon Miihendisligi Egitimi

Rehabilitasyon Miihendisi derecesi cogu kez Elektrik, Elektronik, Makine, Mekatronik ve
Biyomedikal Miihendisligi egitimlerinden sonra kazanilan lisansiistii bir derecedir. Az
sayida liniversitede (Coventry ve Utah) ise lisans diizeyinde kazanilan bir derecedir.
Yiiksek lisans programina kabul edilebilmek i¢cin genellikle uygun bir miihendislik
alaninda lisan derecesine sahip olunmasi gerekir. Bununla birlikte rehabilitasyon
takimindaki saglik profesyonelleri de ilave dersler alarak ilgili alanda lisans tsti
derecelere sahip olabilmektedirler.

Dogrudan engelli bireylerle calisan, degerlendiren, egitim ve tedavi programlari
planlayarak ve uygulayarak onlara bagimsizlik kazandirmaya ¢alisan ergoterapistler ve
fizyoterapistler rehabilitasyon ekibinde bu alana en yakin meslek grubu iiyelerinden
biridir.

Rehabilitasyon Miihendisligi Alaninda Egitim, Arastirma, Sertifikasyon Programi Yiriiten
Yurt Disindaki Universiteler:

UTAD University - Portekiz (BSc.)

Coventry University - UK (BSc.)

Wright State University - USA (MSc.)

(The National Center for Rehabilitation Engineering)

San Francisco State University

(Rehabilitation Engineering Education Project)

University of Tennessee

University of Virginia

(Son 2 iiniversitelerde Biyomedikal Miihendisligi Yiiksek Lisans programlar igerisinde
Rehabilitasyon Miihendisligi ile ilgili dersler ve ¢alisma alanlar1 mevcut)

University of Deleware

"Center for Applied Science and Engineering in Rehabilitation’a" destek saglamaktadir. Bu
merkezde lisans dilizeyinde arastirma projeleri ytriitiillmektedir.

Louisiana Technics

Biyomedikal Miihendisligi-Rehabilitasyon Bilimi Merkezi ve Biyomedikal Miihendisligi
Yiiksek Lisans Programi araciligi ile Yardimci Teknoloji Sertifika Programi ytliriitmektedir.
New York State University

(Ergoterapi ("Occupational therapy") bolimiinde Yardimci Rehabilitasyon Teknolojisi
Sertifika Programi)

Ulkemizde Rehabilitasyon Miithendisligi Egitimi

Dogrudan "Rehabilitasyon Miihendisligi" ve "Yardimci Teknoloji" ile ilgili bir derece,
sertifika veya diploma veren akademik bir kurulus yok.

Biyomedikal Miihendisligi Boliimleri veya Enstitiilleri bilinyesinde c¢alismalar
yapilabilmekte.
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Lisans dlizeyinde egitim veren iiniversiteler
Afyon Kocatepe

Bahgesehir Universitesi

Baskent Universitesi

Biilent Ecevit Universitesi

Cukurova Universitesi

Erciyes Universitesi

Fatih Sultan Mehmet Vakif Universitesi
Isik Universitesi

Karabiik Universitesi

Kocaeli Universitesi

Namik Kemal Universitesi

Yakindogu Universitesi

Yeditepe Universitesi

Yeni Yiizy1l Universitesi

TOBB Ekonomi ve Teknoloji Universitesi
Istanbul Medipol Universitesi

Sakarya Universitesi

Biruni Universitesi

Ankara Universitesi

Lisanstistii diizeyde egitim veren liniversiteler
Bogazici Universitesi (MSc, PhD)
Istanbul Teknik Universitesi

Ortadogu Teknik Universitesi

Erciyes Universitesi

TOBB Ekonomi ve Teknoloji Universitesi
Istanbul Medipol Universitesi

Sakarya Universitesi (MSc)

Ankara Universitesi (MSc)

Istanbul Yeni Yiizy1l Universitesi (MSc)
Acibadem Universitesi (Tip Miihendisligi MSc)

III. Rehabilitasyon Miithendisliginin Hizmet Alanlari
Bilgisayar Erisimi

Ara¢ Modifikasyonlari

Cevre Kontrol Sistemleri

Oturma/ Pozisyonlama Sistemleri

Ev Adaptasyonlari

Giiglendirilmis iletisim Cihazlar

Is Yeri Modifikasyonlari

Isitme Ve Gérme Bozukluklari I¢in Yardima Cihazlar
Adapte Edilmis Protez/Ortez

Giinliik Yagam Aktiviteleri icin Yardima Aletler
Diger Alanlar

Bilgisayar Erigimi

Rehabilitasyon miihendisliginin sundugu hizmetler:
Hastanin erisim becerilerini ve gereksinimlerini belirlemek
Yerinde montaj hizmeti ve egitim vermek
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Ozel sistem tasarimlar1 yapmak

Donanim ve yazilim 6zelliklerini gelistirmek
Gerektiginde alternatif erisim stratejilerinden yararlanilir
Yardimci donanimlar

Adaptif yazilimlar

Ozel programlama teknikleri

Ornekler

Tek dokunusla erisim

Alternatif klavyeler

Isaret aletleri

Ses tanima programlari

Ekran okuyucular

Braille yazicilari

Arag¢ Modifikasyonlari

Rehabilitasyon miihendisliginin sundugu hizmetler:

Aracg kontrol sistemlerini ve ara¢ modifikasyonlari

Arag tasarimi

Teslim 6ncesi degerlendirme

Oziirlii kisinin arag kullanabilmesini ve naklini miimkiin kilmak icin
Yapisal modifikasyonlar ve

Adaptif yardimai siirticii aletleri

Ornekler

Arag zemininin algaltilmasi

Arag tavaninin yiikseltilmesi

Tekerlekli sandalye ve oturma sistemlerinin kurulmasi

El kontrollerinin kurulmasi

Sol ayak hizlandiricilar

Joystik ile kontrol edilen siiriis sistemlerinin tasarlanmasi

Cevre Kontrol Sistemleri

Engelli bireyin elektrikli veya elektronik bir donanimi uzaktan kontrol edebilmesini
saglamak amac¢lanmaktadir.

Rehabilitasyon miihendisliginin sundugu hizmetler:

Hastanin degerlendirilmesi

Sistem 0Ozelliklerinin hastanin gereksinimlerine gére ayarlanmasi
Tasarim ve imalat

Egitim, kurum ve montaj

Ornekler

Cihaz agma/ kapama modiilleri

Aydinlatma agma/ kapama modiilleri

Bilgisayar sistemleri i¢in gii¢ direktorleri

Uzaktan kumanda edilebilen elektrikli kapilar

Ev Adaptasyonlari

Rehabilitasyon miihendisliginin sundugu hizmetler:
Mimari ozelliklerin degerlendirilmesi

Ozel iiriinlerin tasarimi ve iiretimi

Uygun ikametgahin se¢imi
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Klinik bir atmosfer yaratmadan evin rahatini ve kullanisliligini gelistirme
Kendine yardim aletlerinin integrasyonu ve/veya modifikasyonu
Ornekler

Hasta kaldirici ve tasiyicilarn (lift)

Rampalar

Merdiven kizaklari

Tutunma barlari

Bir kenar1 a¢gik dus kabinleri

Kapi genisligin ayarlanmasi

Kapi genisligin arttirmak icin 6zel menteseler (swing-away hinges)

Giiclendirilmis iletisim Cihazlar:

Ses ¢ikisi olan tasinabilir ve programlanabilir bilgisayar sistemleri ile ilgilidir.
Rehabilitasyon miihendisliginin sundugu hizmetler:

Uygun nitelikte cihazlarin saptanmasi

[letisim sisteminin kisiye 6zel olarak modifiye edilmesi veya tasarimi
Egitim

Ornekler

Touch-talker®

Light-talker®

Liberator®

Communilight®

Say-It-All®

Dogrudan se¢im yontemiyle ¢alisan cihazlar

Tarama yontemiyle ¢alisan cihazlar

Tek dokunusla ¢alisan cihazlar

IV. Ergoterapist/Fizyoterapist Rehabilitasyon Miihendisligi  Alaninda
Uzmanlasabilir mi?

Terapistler yaptiklar bir takim uygulamalar nedeniyle bazi ugrasi alanlarinda dogrudan
bir rehabilitasyon miithendisi roliinii oynamaktadir. Ornegin hastanin 6zelliklerine uygun
ve ihtiyacina yonelik 6zel bir ortez tasarimi yaparken siirecin basindan sonuna kadar bir
rehabilitasyon miihendisinden beklenen tiim eylemleri yerine getirmektedir.

Bununla birlikte bu durum ¢ogu kez gecerli degildir. Ornegin bir terapist bir elektronik
sistemin tasarlanmasi i¢in veya bir yazilimin hazirlanmasi i¢in gerekli olan temel alan
bilgilerine mesleki egitimleri esnasinda sahip degildir. Bununla birlikte kendini bu alanda
gelistirmesi miimkiindiir. Akademik ortamda bilimsel ¢alismalar ve lisansiistii egitim
programlari sayesinde terapistler bu yetileri kazanabilirler.

Ulkemizde Biyomedikal Miihendisligi Boliimleri veya Enstitiileri lisansiistii egitim icin
yakin zamana kadar sadece miihendislik kékenli adaylar1 almaktaydi. Vakif Universiteleri
bu alana esneklik kazandirdilar. Ulkemizde rehabilitasyon miihendisligine en yakin alan
olan Biyomedikal Miihendisligi alaninda multidisipliner egitimin en iyi 6rnegi Bogazici
Universitesi Biyomedikal Miihendisligi Enstitiisii’'nde yiiriitiilmektedir. Burada hem
mithendislik kokenli hem de fen bilimleri kékenli arastirmacilar eksik olduklar: alanda
temel dersleri ve ilgi alanlarina yonelik segmeli dersleri alarak bu alanda temel bilgiler
kazanmaktadirlar.
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Ozet:

Ergoterapistler, Kkisilerin ihtiya¢ duyduklar1 ve yapmak istedikleri okupasyonlarla
(occupations) ilgilenmelerine yardimci olur. Okupasyonlar, kisilerin kendine bakim,
tiretkenlik ve serbest zamanda ilgilendikleri tiim aktiviteleri igerir. Striciiliik, bircok
insan icin 6nemli bir okupasyondur ve bireylerin diger okupasyonlara erismelerine veya
bu okupasyonlara katilmalarina olanak tanir.

MOHO(Model of Human Occupation) Modeli ve Siiriciiliik

Irade: Siiriiciiliik, en 6nemli enstriimantal giinliik yasam (EGYA) aktivitelerinden birisidir.
Performans konusunda yetkin kisiler olarak 6zellikle yash yetiskinler i¢in anlamli bir
aktivitedir. Isteyerek vazgecmek istedikleri bir aktivite degildir.

Aliskanhk: Sirtculiik, asir: uyarilan alisilmis bir gorevdir. Kognitif bozuklugu olan yash
yetiskinler (risk altindadir) aliskanliklar1 ve rollerini (yolun kurallarini takip ederek)
operasyonel seviyede stlirdilirebilir. Fakat ergoterapistin bu diizeydeki performanslari
birbirinden ayirmak i¢in tecriibesine bagvurulmalidir.

Michon'un Siiriiciiliik Aktivitesi Hiyerarsisi

Operasyonel diizey (siiriiciiliik): Motorlu tasitin tekerlegine, direksiyon hareketine, vites
degistirmeye veya vites degistirmeye iliskin fiziksel eylemler, gaz, fren veya doniis
sinyallerinin kullanilmasi becerilerini igerir. Bu beceriler asir1 uyarildigi ve aliskanlik
yaptig1 icin, bu tiir eylemlerin performansi biiyiik oranda otomatiktir.

Taktik seviye (striiciiliik): Aracin manevra kontrolii becerileri, mevcut kosullar ile bir
hedefe yonelik yolculuk tamamlama; serit koruma gibi tipik olarak 6grenilen ve
uygulanan davranislar, konum veya hiz, trafik isaretlerine uyma, donme ve diger araglari
gecme.

Stratejik diizey (striiciiliik): Yolculuk hedefleri de dahil olmak iizere, bir yolculugun genel
planlamasi, yol ve tipik secimle ilgili maliyetler ve riskler dahil olmak tizere; ayrica
gerektigi zaman planlar1 uyarlama yetenegi de dahil olmak {izere, bir glizergahin
degistirilmesi gibi beklenmedik bir sekilde durmasi gereken bir ¢arpisma, bir gezi
hedefinde bir degisiklik veya kaybolursa yardim istemek (Michon, 1985; Dickerson &
Bédard, 2014).

Siriiciilik goérevi karmasiktir. Bu gorevde; Siirlicliniin yetenegi ve Siriciliglin
gerceklestigi cevre iki 6nemli konudur.

Performans

Siriiciilik; motor, gorsel, algisal, duyusal ve bilissel bilesenlerin entegrasyonunu
gerektiren karmagik bir faaliyettir. Performans kapasitesini degerlendirmenin en iyi
ornegidir. Siriiciilik degerlendirilmesi bilesen seviyesinde degerlendirilerek yapilamaz,
performans kapasitesini de degerlendirmek gerekir.
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Cevre

Siirtis ortami dinamik ve ¢esitlidir. Bu EGYA'nin performansi igin, ¢evre ve ihtiyaglarin
degerlendirilmesi ve bu karmasik ortamda uygulanmasi gereklidir. Siirisi
degerlendirmek icin ¢evre dikkate alinmalidir (Dickerson, Stressel, Adalet, Luther-Krug,
2012).

Ergoterapistler, bireyin siiriiciiliik becerisi ile ilgili hem gli¢lii oldugu alanlar1 hem de
yeteneklerini degerlendirir. Yapilan degerlendirmelere gore;

1.Siirtisi  kolaylastirmaya veya siirmeyi birakmay1 geciktirmeye yardimci olan
miidahaleler ve egitim

2. Siiriis kabiliyetini ve risk seviyesini veya siiriise devam etmeyi belirlemek i¢cin kapsamli
degerlendirme

3. Strtisiin birakilmasi konusunda tavsiyelerde bulunulmaktadir.

Degerlendirmelerde; siiriis, genellikle bilingli bir ¢caba olmaksizin, siirekli olarak algi,
analiz ve karar verme konusunda ileri beceriler gerektiren karmasik bir
enstriimental(yardimci) giinliik yasam aktivitesi olarak ele alinmaktadir. Strtisle ilgili
becerilerin taranmasi ve degerlendirilmesi, psikomotor, bilissel ve gorsel-algisal
bilesenlerin degerlendirilmesi ile bireyin yetenegini etkileyebilecek engeller hakkinda
bilgi veren ¢ok faktorlidiir.
Degerlendirme temel olarak iki ana baglikta yapilmaktadir.
1. Klinik degerlendirmeler: bireylerin fiziksel, mental ve bilissel durumunun
degerlendirilmesini igerir.
2. Araba kullanma degerlendirmeleri: bireyin aktivite sirasindaki giiclii ve zayif
yanlarinin belirlenmesini ve gerektigi durumlarda yardimci cihaza ve teknolojiye
karar verilmesini icerir.

Cesitli alanlardaki tarama araglarinin se¢imi, kisinin ihtiyacina, tarama aracinin
psikometrik 6zelliklerine, tarama aracini yol performansiyla iligskilendiren herhangi bir
kanit bulunup bulunmadigina bagl olarak secilebilir. Sadece bir tarama araci ile de siirts
ile ilgili karara varilmamalidir. Siiris ile ilgili kararlar i¢in daha ileri degerlendirmeler
yapilmalidir.

Kapsaml Siiriis Degerlendirmesi
Danisan ile gériismeyle baglanir; Gecmis tibbi hikdyesi, Tibbi énlemler, ilaglar, Danisan
hedefleri ve Stirticiiliik hikayesi alinir.

Siiriiciiliik Hikayesinde; Striis deneyimi kag¢ yildir kullandigi, Siris tipi (manuel /
otomatik), Tipik siiriis rutinleri, paternleri, davranigi, Siriis paterni veya davranisinda
herhangi bir degisiklik, Kaza ge¢misi, Siiriisiin kisisel anlami (ve sirtctlige ara
vermesinin etkisi) sorgulanir.

Danisana Bagli Degerlendirme Araglari; Danisan i¢in uygun degerlendirmeyi segmek i¢in
klinik bilgilerin kullanildigi, tibbi durumlarindan etkilenen alanlara odaklanan, taramalar
sonrasinda omurilik ve beyin hasari vb. ilgili alanlarin kapsamli degerlendirmeleridir.
Fiziksel Degerlendirme; Bir motorlu tasitin kontrol edilmesi ile ilgili olarak genel iist
ekstremite aktif hareket, dayaniklilik, koordinasyon ve duyusal yetenekler (6rnegin,
direksiyon ve ikincil kontrolleri idare etme yetenegi), Omuz kontroliine uygun sekilde
genel bas, boyun ve gévde rotasyonu, Siiriis sirasinda uygun durusu korumak icin genel
govde stabilitesi, Gaz / fren pedallarini ¢alistirmak i¢in genel alt ekstremite aktif hareketi,
kuvvet, dayaniklilik, koordinasyon ve duyusal yetenek incelenmektedir.
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Gorme Degerlendirmesi olarak; Gorme alanlari,  Goriis keskinligi ve Kontrast
duyarhiligina bakilir. Klinikte; Uzak/yakin keskinligi, Iki gozle gorme, Periferal gorme,
Motor gorme becerileri (izleme) ve Kontrast duyarliligi degerlendirme araglari
kullanilmaktadir.

Bilissel/ Algisal Degerlendirme olarak; Iz Siirme Testi( Boliim A, Boliim B), Montreal
Bilissel Degerlendirme Araci (MoCA), Saat Cizimi Testi, Labirent Testi, Faydali1 Gortis Alani
(UFQOV), Screen for the Identification of Cognitively Impaired Medically-At-Risk Drivers
(SIMARD) testleri kullanilabilmektedir.

Alg1 degerlendirmeleri; Uzaysal iliskiler, Sekil zemin, Gorsel hafiza, Gorsel kapanma ve
Islemleme zamanini icermektedir. Dikkat degerlendirmesinde; Segici, Siirdiiriilebilir,
Degistirilebilir ve Boliinmts dikkat incelenmektedir.

Danisan Faktorleri icinde; Yol kurallari, Trafik isaretleri, Acil Durum, Akil yiiriitme-
Problem ¢6zme, yeni siirlicliniin bunlar1 bilmiyor olabilecegi de dikkate alinmaktadir.
Bilissel fonksiyonlarla ilgili olarak Yonetici fonksiyonlari kapsaminda Problem ¢6zme,
Siralama, Tepkisellik (Impulsivite) ve Karar verme degerlendirilir.

Direksiyon Basinda Fiziksel Komponentlerin Gézlenmesi

Transferler, Mobilite aracini ytikleme, Ayak frenini / gaz pedalin1 ¢alistirma, Direksiyon
kontrolti, Koltuk / aynalar1 ayarlama, tekerleklerin kontrolii, Emniyet kemeri takma,
Kontak anahtarin1 takma / ¢ikarma, Vites degistirme islemini yapma, Doniis sinyalini
calistirma, Adaptif cihazlar1 ¢alistirma komponentleri incelenmektedir.

Yolda/ Direksiyon Basinda Degerlendirmeler
1. Yolda Degerlendirme; Tasit degerlendirmesi ve oryantasyonunda
hareketsizken, Kapali yolda ve Yolda - karmasiklik seviyesinde yapilandirilmig
yollarda (Sabit rota, Degisken rota),
2. Direksiyon Basinda: Yeni stiriicliler veya yeni adaptif donanimli ara¢ kullanan
stirticliler icin Standartlastirilmis giizergah ve talimatlarin standartlastirmasi
ile yapilir.

Direksiyonda Bilissel Komponentlerin G6zlenmesi
Sozli talimatlar izleme
Sol / sag ayrimcilik
Goreve dikkat
Problem ¢6zme
Kurallari / isaretleri uyarhyor ve anliyor
Uygun hiz kontroliinii koruyor
Savunmali stiriis teknikleri
lyi muhakeme/ karar verme
lyi duygusal beceriler
Islemleme bilgileri
e Bellek
Sonucta tiim bu degerlendirmeler sonrasinda Oneriler olarak; Siiriise Uygunluk,
Kisitlamalarla Siiriis, Ilerleyici durumlarda Periyodik inceleme, Egitimle adaptasyon
veya Siriislii birakma raporlanabilmektedir.

Ergoterapi Miidahaleleri
e (evrenin, aracin modifiye edilmesi veya adaptasyonlar yapilmasi; Araglar fiziksel
engelli bireyler i¢in uyarlanabilir (Stressel, Hegberg, Dickerson, 2014).
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¢ Kisinin kuvvetli yanlarinin belirlenmesi ve mevcut olan defisitler icin kompanse
edici stratejiler 6gretilmektedir.

Hasta ve aile egitimi

Bilissel algisal egitim

Fiziksel uygunlugu ele alan miidahaleler

Simiilasyon egitimi

Direksiyon basinda egitim

Bir kisinin hedefi arabayi kullanmay1 6grenme veya siiriiciiliige geri dénmeyi icerdigi
durumlarda, alana 6zel egitim; boliinmis dikkat, gérsel arama, uzamsal yetenekler ve
calisma bellegi / ylirlitme islevi gibi siiriis becerileri ile en yakindan iliskili alanlari
kapsayacak sekilde uyarlanabilmektedir.

Yardima Cihaz ve Teknolojiler
Fiziksel kisitlamalar bazen yorgunluk, azalmis koordinasyon, artan kas tonusu, tremor
veya spazmlar, daha az gii¢c veya hareket aralifinin azaltilmasi gibi etkilerin en aza
indirilmesi i¢in stratejiler veya yardimci cihazlarla azaltilabilmektedir.

¢ Diistik teknolojili cihazlar

e Yiiksek teknolojili cihazlar
Arac simiilasyon teknolojisi son on yilda ¢ok fazla gelismistir; daha az maliyetli, daha
kapasiteli, Coklu klinik ortamlarda kullanim i¢in daha uygundur. Siirlis simiilasyonu,
degerlendirme ve 6l¢lim icin iyi potansiyele sahip bir stratejidir (Classen & Brooks, 2013).
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Ozet:

Aralarinda Tirkiye’nin de bulundugu “Siniflarda Cevrimi¢i Akish Zihinsel Dinlenme
(Online Streaming Brain Break in the Classroom)” baglikli proje (2014-2016) kapsaminda
gelistirilmis olan 40 farkl tlkeden her biri 10dak olan 110 video ile ¢ocuklarin (6-10)
fiziksel aktivite yapma aligkanliginin gelistirilmesi amag¢lanmaktadir. Temel amag fiziksel
aktiviteyi eglenerek, severek yapmalarinin saglanmasidir. Ugur Okullar1 Halkali
Yerleskesi'nde (Avrupa Yakasi) baslatilmis olan bu pilot ¢alisma, iki y1l (2017—2018) ve
her yariyil i¢in toplam dort modil olarak planlanmistir. Cocuklarin fiziksel 6zellikleri
(vas, boy, kilo, beden kitle indeksi, dominant tarafa, bel ve boyun ¢evresi 6l¢iimleri),
postiirleri (New York postiir Analiz Testi), fiziksel aktivite davraniglar: (Fiziksel Aktivite
Davranis Skalasi-FADS) modiil 6ncesi ve sonrasi degerlendirilecektir. Elde edilen
sonuglar cocuklarin fiziksel aktivite davranislar1 {lizerine etkilerini izlemek {izere
karsilastirilacaktir.

Anahtar Kelime ve Deyimler: Fiziksel Aktivite, Cocuklar, Video, Oyun, Spor

Abstract:

We aimed to increase physical activity behaviours of children (6-10 years) by means of
technology-supported games prepared by 40 different countries as 110 videos for 10 min
each within the scope of the project titled with "On-Line-Streaming Brain Break in the
Classroom (2014-2016)". This is a pilot project was initiated in Ugur Primary School for
students aged in Halkali Region of European side in September 2017. The project was
scheduled for two years (2017-2019) with four modules on semester-based. Their
physical features (age, height, weight, body mass index, dominant side, waist and neck
circumference measurements), posture (New York Posture Analyze Test), physical
activity behavior (Attitudes toward Physical Activity Scale-ASAS) will be assessed to
understand the effectiveness of the technology-supported games on the physical activity
behaviours of children.

Keywords and Phrases: Physical Activity, Children, Video, Game, Sport

Diinya Saghk Orgiitii (DSO), ¢ocuk ve genclerin diizenli fiziksel aktivite yapmalar1 ve
saglikli beslenme aliskanliklarini benimsemeleri konularina 6zellikle 6nem vermektedir
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(1). Obeziteye karsi hazirlanmis olan raporda ¢ocukluk ve ergenlikteki fazla kilolu olma
durumunun, tip 2 diyabet gibi erken baslangi¢h kronik hastaliklarla iliskili oldugu hatta
ylksek risk olusturdugu bildirilmistir. Hatta bu durumun psikososyal acidan olumsuz
sonugclara neden oldugu ve egitimsel kazanimlar1 azalttig1 vurgulanmistir (2). T.C. Saghk
Bakanlhig1 da, Ulusal Obezite Onleme Programi (2008-2012) kapsaminda obesiteden
korunmak icin gerekli diizenlemelerin basinda ditizenli fiziksel aktivite yapma
aliskanliginin benimsenmesi oldugunu bildirmektedir (3). Bununla birlikte, modern
yasam tarzi, ilerleyen teknoloji ve bilgisayar oyunlariyla birlikte sedanter yasam tarzi
giderek artmaktadir (4).

Bu nedenle DSO, 6zellikle cocuklarin, bebeklik cagindan baslayarak fiziksel olarak aktif
olmalar1 i¢in egitim kurumlarinda beden egitiminin Kkalitesinin ytkseltilmesini
onermektedir. Ogrencilerin okul saatleri icinde, 6ncesinde ve sonrasinda diizenli fiziksel
aktivite yapma olanaklarinin gelistirilmesinin kiiresel bir hedef olarak benimsenmesini
desteklemektedir. Bu baglamda, yetersiz fiziksel aktivite oraninin %10 azaltilmasinin bu
global hedefler agisindan 6nemli ve kabul edilebilir bir gelisme olacagini vurgulamaktadir
(5). Rasberry ve ark. (2011) yapilan sistematik degerlendirmede, fiziksel aktivitenin
ogrencileri akademik performanslarina olumlu bir etki yaptig1 veya hi¢ bir etki yapmadigi
sonucuna ulasmislardir (6). Bir baska ifade ile diizenli fiziksel aktivite yapmak ¢ocuklarin
akademik performanslar1 lizerine olumsuz bir etki yapmamaktadir. Vazou ve Smiley-
Oyen (2014), hareketin akademik 6grenmenin antagonisti olmadigini ifade etmislerdir.
Calismalarinda, 10 dakika silireyle yapilan aerobik aktivite aninda matematik islemi
¢ozme becerisinin, sandalyede otururken gosterdikleri beceriye gore daha yiiksek
oldugunu saptamislardir. Dolayisiyla, fiziksel aktivitenin ¢ocuklar1 uyardigi ve dolayisiyla
zihinsel olarak da daha faal hala getirdigi sonucuna varmislardir.

Okul 6ncesi ¢agdaki (0-6 yas) cocuklarda ytliksek seviyede yapilan fiziksel aktivitelerin,
yag dokularinda azalma ile iligkili oldugu gibi, cocuklarin motor gelisimleri, psikososyal
sagliklar1 iizerinde olumlu etkileri oldugu, kardiyo-metabolik riskleri de prospektif
olarak azalttiklar1 gosterilmistir (7, 8). Fisher ve Ark. (2005) ise, diizenli fiziksel
aktivitenin 2 yas ve tlizeri okul dncesi ¢ocuklarin kaba motor becerilerini gelistirdigini
belirtilmektedir (9).

Cocuklarin saghginda ve gelisiminde fiziksel aktivitenin 6nemini vurgulayan bu bilgilere
karsin, fiziksel aktivite diizeyleri ne yazik ki yeterli degildir (10). Bu nedenle, ¢ocuklarin
ve ergenlerin alisilmis sedanter zamanlarini miimkiin oldugunca erken kontrol etmek ve
azaltmak yetiskin yasamlarinda saglikli yasam tarzini gelistirmek i¢cin 6nemlidir (11).
Ellis ve Ark. (2017) ¢ocuklarin oturma siiresini azaltmak icin potansiyel ¢ozlimler
onermislerdir. Bunlari, uzun siireli oturma siiresinden vazge¢me, hareket etmek icin
molalar verme, aktiviteler arasinda gecislerde hareketi kullanma, 6grenme etkinliklerini
hareket ile biitiinlestirme, diizenlenen etkinliklere hareket yapmay1 destekleyici araglari
dahil etme veya ayakta kullanilan masalar tercih etme seklinde siralamislardir. Bunlara
ilave olarak egitimcilerin de bilgilendirilmesi ve farkindaliklarini arttirilmasinin énemi
lizerinde durmuslardir. Hesketh ve Ark. (2017) ebeveynlerin ¢ocuklar tizerindeki olumlu
etkisine dikkat cekmisler ve fiziksel aktivitenin ¢ocuklar: lizerindeki olumlu etkisini
gordiikee fiziksel aktiviteye verdikleri degerin de arttigini vurgulamislardir. Bu nedenle
ebeveynlerin de bu konuda egitimi ve farkindaliklarinin gelistirilmesi 6nem arz
etmektedir.

lIkogretim ¢agindaki cocuklar fiziksel aktivite yapmaktan hoslandiklar gibi, interaktif
video oyunlarini da sevmektedirler. Bu nedenle hem aktif yasam icinde olmalar1 hem de
sevdikleri lizere teknoloji ile i¢ ice olmalar1 agisindan internet tabanh fiziksel aktivite
etkin bir secenek olarak onerilmektedir (13, 14). Okul ortaminda veya okul disinda
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aileleri, arkadaslar1 ile birlikte yapabilecekleri, ayni zamanda eglenerek hos vakit
gecirecekleri bir aktivite olmasi nedeniyle kolaylikla benimsenmektedirler (14). Uzunoz
ve Ark. (2017) da okullarda teknoloji destekli Zihinsel Dinlenme amagli yapilan fiziksel
aktivite calismalarinin etkinligini arastirmiglar ve okul ici ve dis1 aktiviteler olarak etkin
bir sekilde kullanilabilecegini vurgulamiglardir. Bu oyunlar ¢ocuklarin aktif katilimlarini
ve fiziksel aktiviteye ilgilerini arttirdig1 ve fiziksel aktiviteyi sevmelerini, benimsemelerini
sagladig1 gibi (16) iyi oyunlar olduklariigin iyi 68renme prensipleri ile iliskilendirilmekte,
dogru davraniglar edinme aliskanligin1 kazandirdiklari rapor edilmektedir (17).

Teknoloji Destekli Zihinsel Dinlenme Oyunlari

Tiirkiye’'nin de icinde oldugu 40 ilkenin iiniversite 6grencileri tarafindan “Siniflarda
Cevrimici Akigh Zihinsel Dinlenme - Online Streaming Brain Break in the Classroom)”
projesi (2014-2016) kapsaminda ilkégretim ¢ag1 ¢cocuklari icin her bir 10 dakikalik 110
video gelistirilmistir. Bu ¢alisma Global Toplum Saghg: Vakfi (Global Community Health
Foundation) ve Diinya Saglik Tegkilat1 tarafindan desteklendigi gibi Birlesmis Milletlerin
17 adet Sturdiirilebilir Kalkinma Amaglari’nin (Sustainable Development Goals) 3. ve 4.
Amacina hizmet ettigi icin Birlismis Milletler tarafindan da desteklenmektedir. Fiziksel
aktivite icerikli bu oyunlar, etkili rekreatif aktiviteler olarak dikkat cektikleri gibi, farkl
tilkelerin kiiltlirlerini, yasam sekillerini ve 6zgiin spor aktivitelerini de yansitmalari
nedeniyle genc ve yetiskinlerin ilgilerini cekmektedirler (14, 15).

Proje: ilkokul Cagi Cocuklarinda Diizenli Fiziksel Aktivite Davranisini Artirmak icin
Teknoloji Destekli Oyunlarin Kullanimi

Bu fikirlerden hareketle, 6-10 yas grubu 6grencilerin sinif i¢i ve disi fiziksel aktiviteyi
eglenerek ve severek yapmalarinin saglanmasi, bunun bir aliskanlik  olarak
benimsenmesi amaciyla baslattifimiz ¢alismamiz (2018-2019) Bahgesehir Universitesi
Bilimsel Arastirma Projesi olarak (BAP.2018.01.10) kabul edilmistir. Projenin fiziksel
aktivitenin 6nemi konusundaki farkindalig1 gelistirmek amaciyla elde edilen sonuglar ve
deneyimler Ogretmenler, okul idaresi ve veliler ile paylasilacaktir. Projenin ve
sonuglarinin Milli Egitim Bakanlig1 ile paylasilacak ve yayginlastirilmasi ve kaliciliginin
saglanmasi yoluna gidilecektir.

Bahcesehir Universitesi Etik Komitesi tarafindan kabul edilmis olan bu ¢alismada veliler
proje basinda bilgilendirilmis ve yazili onamlar1 alinmistir. Proje kapsaminda 6gretmen
ve 6grenciler ile birlikte secilen videolardaki BrainBreaks® Egzersizleri, 10-15 dakika 12
hafta siire ile, haftada 2 giin, sinif i¢i ve disinda, molalarda, okul giinlerinin baslangi¢ ve
bitisinde olmak iizere giiniin farkl dilimlerinde 68retmenleri esliginde yaptirilacaktir.
Cocuklarin videoyu ekrandaizlerken hareketleri yapmaya veya taklit etmeye ¢calismalari
beklenmektedir.

Ayrica fiziksel aktivitenin yararlar1 ve 6nemi konusunda bilgilendirme seminerleri
planlanmistir. Bunlar 68renciler icin 1 saat, 6gretmenler i¢in 2 saat ve ebeveynler icin 2
saat olmak tlizere toplam 5 saat olacaktir. Velilere proje basinda hazirlanmis olan Tiirkge
ve Ingilizce Brosiirler dagitilmistir. Ayn1 zamanda teknoloji destekli fiziksel aktivite
acisindan bir diger uygulama olan sanal ortamda yapilan egzersizler (18) kaba ve ince
motor becerilerinin gelistirilmesi gereksinimi duyulan 6grenciler icin planlanmistir.
Calismanin basinda 6grencilerin sosyodemografik 6zelliklerini (yas, boy, kilo, viicut kitle
indeksi, dominant taraf, ebeveynlerin egitim diizeyi, mesleki ve finansal durum)
sorgulayan bir anket yapilmistir. Calismanin basinda ve 12 hafta sonunda olmak iizere
iki kez antropometrik degerlendirmeler (boyun, bel ve kal¢a ¢evre 6l¢iimleri), postiir
degerlendirmesi (New York Postiir Degerlendirme Testi (19), Fiziksel aktivite diizeyi
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degerlendirmesi - Observational System for Recording Physical Activity in Children-Home
(OSRAC-H) (20), ile fiziksel Aktiviteye Karsi Davranis Olciitii- Attitudes toward Physical
Activity Scale-(ASAS) (15, 21) degerlendirilmesi planlanmistir.

Calismamiz sunumun yapildig1 tarihte heniiz baslamis oldugu icin sadece metodoloji
paylasilmistir. Pilot ¢alisma sonuglanmis ve Milli Egitim Bakanl ile paylasilmistir. Proje
bu asamada degerlendirme safthasindadir. Ugur Okullari ile projemiz alt1 ilimizde beden
egitimi Ogretmenlerinin esliginde bagslamistir. Degerlendirme islemleri agisindan
ogretmenlere 2 saatlik bir on-line egitim verilmis olup Postiir Degerlendirme Egitimi bir
ay sonra yiiz yiize teorik ve pratik ders olarak 1 tam giin verilmis ve katilim sertifikasi ile
desteklenmistir. Calismalarimiz devam etmektedir.
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Abstract:

Assistive robotic device technologies are supportive, adaptive and rehabilitative, which
increase the independence of the disabled individual. Since the nineties, innovative
researchers have used robotic technologies to create robotic wheelchairs through a
standard electric wheelchair, computer, and sensors.

Robotic wheelchairs try to provide navigation assistance to prevent accidents, to provide
mobility, to move the user from one place to another independently, and to socialize the
individual. The control modules of this type of chairs can consist of a standard joystick,
voice control, head, eye and brain wave control systems. Smart wheelchairs can be
classified according to various type of sensors, functionality, user interface, form factor
and autonomy levels. Nowadays, ACCoMo (Autonomous, Cooperative, Collaborative,
Mobile), SPAM - (Smart Power Assisted Module), Intellwheels prototype, Smart Robotic
Wheelchair (SRW), Kalantri's robotic wheelchair, Ganapathy's design, Chiba Robotic
Wheelchair designs are available.

In order to be able to be used by all needers, cost effectiveness and user comfort should
be emphasized in robotic wheelchair designs. Projects that take account of bed dependent
or mentally handicapped individuals should be studied. The subject is a very rich and
futuristic research field that can be worked on for many years and should be supported
by innovative ideas.

Keywords: Assistive Technology, Robotic Wheelchair, Sensor, Handicapped,
Independence

The importance and necessity of mobility and accessibility in every period of human life
is great. Assistive robotic device technologies are supportive, adaptive and rehabilitative,
which increase the independence of the disabled individual and so it promotes greater
independence for a disabled individual’s life.

Since the nineties, innovative researchers have used robotic technologies to create robotic
wheelchairs through a standard electric wheelchair, computer, and sensors. Robotic
wheelchairs try to provide navigation assistance to prevent accidents, to provide mobility,
to move the user from one place to another independently, and to socialize the individual
and even to make having a place in sportive and recreational activities. Electric
wheelchairs can offer various functional options that are useful or necessary for tilting,
lying, raising the leg rest, seat height adjustment and health function. The purpose of the
smart wheelchair is to reduce or eliminate the user's responsibility for driving the
wheelchair and can move at a reasonable speed with minimum effort. The smart
wheelchair normally consists of a standard electric wheelchair base, a computer and
sensors, based on technologies derived from mobile robotics research. A computer
processes the sensor information and generates motor commands automatically or with
a shared control. The intelligent wheelchair's control module can consist of a standard
wheelchair joystick, voice control, head, eye (even a glance control in some models), facial
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expressions so the user can customize the control by choosing the appropriate facial
expressions for him/her using an intelligent algorithm, based on a neural network
controller, and brain wave control systems, and smartphone adapted chairs very lately.
Also smart wheelchairs can be classified according to sensor / detection devices,
functionality, user interface, form factor and autonomy / autonomy level. In the last
decades, various types of smart wheelchair prototypes have been developed and many
research studies have been published in this field. Nowadays, intelligent wheelchair
models based on intelligent technologies are produced by many companies or developed
at the universities within the scope of project work. ACCoMo (Autonomous, Cooperative,
Collaborative, Mobile), SPAM - (Smart Power Assisted Module), Intellwheels prototype,
Smart Robotic Wheelchair (SRW), Kalantri's robotic wheelchair, Ganapathy's design,
Chiba Robotic Wheelchair, SENA Robotic Wheelchair and many other smart wheelchair
designs are available in that concept. (see figures)

Interface Control of IntellWheels

Itis always important to review the advantages and disadvantages of electric wheelchairs
to solve the problems and find better solutions. The main advantages of these chairs are
ofcourse the increase in mobility, living independently, being a member of the society,
staying socially and economically active, and improving the chances of life for a disabled
individual.

The disadvantage is that it requires considerable economic and social cost. Although
electric wheelchairs increase their popularity, there are still disabled, injured or elderly
people who cannot get an electric wheelchair related to economical reasons. In order to
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be able to be used by all needers, cost effectiveness and user comfort should be
emphasized in robotic wheelchair designs. To date, a significant amount of work has been
done in the area of intelligent wheelchairs, but little attention has been paid to the user-
centric individual wheelchair design. It should not be forgotten that some patients may be
inadequate to give simple fascial mimics and verbal commands related to their health
situation, each person has his/her own individual needs related to the health situation.
That is why projects that take account of bed dependent, mentally handicapped
individuals and different or severe disabling conditions should also be studied. The
subject is a very rich and futuristic research area that can be worked on for many years
and should be supported by innovative ideas.

Joystick

Control/Acquisition
Board

Power Module

Proximity
Sensor Bar

Servomotor

Chiba Robotic Wheelchair
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The SENA Robotic Wheelchair
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Abstract:

Introduction and aim:

Because of an injury, stroke or any disease that affects the muscles, some part of the body
may lose its ability to perform its task completely or partially. The orthosis is used to
regain the lost functionality. In parallel with today’s technology, the orthosis design has
altered from the static ones that restrict the movement of joint to the dynamic orthosis
design that enhances the function of extremity whose activity has lessened because of
muscle weaknesses. Orthosis with components like springs and elastic bands [1], [2]
evolved into bionic othesis [3]. Some of them with their functional tests [4] is on the way
being commercial products [5].

In Turkey, the prosthesis and orthosis are manufactured according to TS 13181 standards
in the orthosis and prosthesis departments of universities and hospitals. The costs can be
bore by the government for two years period for orthosis and five years for lower
extremity prosthesis with microcontroller [6]. According to the data gained from General
Directorate of Social Security Institution, between 2006-2011, 9588 of 19381 orthosis are
lower extremity ones [7]. Function-loss of these equipments before their change period
will have harmful effects not only on the life quality of the users but also on the
governmental budget. Therefore, the functional tests should be performed before the
delivery of the orthosis, in order to determine efficiency of the orthosis for satisfying the
needs of the patient.

While ISO 10328:2016 “Structural testing of lower-limb prostheses - Requirements and
test methods” standard regulates the static and cyclic strength tests of lower limb, there
is no standard for the functional tests of orthosis and prosthesis. However, some set-up
designs for the functional tests are recorded in literature. They can be grouped as the
platforms for orthosis [8] and prosthesis, robotic knee ([9], [10]) and leg simulators. The
set-ups have different movement scenarios with different degrees of freedom and
equipment. Yakimovich et al. [9], realized their knee-ankle-foot orthosis (KAFO) tests on
knee joint on stance phase for 90 kg man model. Tiré et al. [11] have developed five
degrees of freedom (DOF) knee simulator with one rotational DOF of the hip and four DOF
of ankle. Zavatsky [12] made use of a mechanism with six DOF for knee. Kim and Oh [13]
used linear actuators, ball-screw and a motor for a three DOF leg simulator for the active
prosthesis. Xu and Cheng [14], built a platform having a bionic leg, sound leg and upper
body for tests of transfemoral prosthesis. Yilmaz and Orhanli [15], worked up on a
platform with two AC motor to examine transfemoral prosthesis. Natsakis et al. [16]
worked with a three DOF gait simulator having cranial /caudal motion with a Kistler force
platform on the ground, and an upper system with translational movement of leg and
rotation of tibia. Marinelli [17] is benefited from an industrial robot for the simulation of
free gait. Taylor et al. [18] compared forces on the tibia-femur joints for free gait (FG) and
stair-climbing (SC) for the individuals with hip arthro plasticity. They found that the force
on the tibia-femur joints has changed from 3.1 x body weight at free gait to 5.1x body
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weight at stair-climbing.

The design requirements of a knee simulator can be summarized as follows:

- The modeling of both of transitive motions stand-up - sit down (SS) and stair-
climbing (SC)

- The effects of quadriceps and hamstring are simulated with driving mechanisms
and actuators

- The modeling of body weights is simulated with the help of the actuators on the
system

- Motion kinematics undergo change pertaining to the individual habits [19]. In the
course of in-vivo tests, while a restricted range of speed can be examined, on a knee
simulator, numerous tests can be performed.

- The effect of elasticity of skin on the function of orthosis and the deformation
effect of othesis on the skin

Method:

The design methodology of the knee simulator is summarized as:

1. Modeling of knee kinematics during SS and SC with different body sizes and
motion speeds

2. By means of results gained from kinematics analysis and the inverse dynamics
modeling, the forces on the knees developed by the related muscle during SS and SC is
determined in a simulation software (like Anybody Modeling System [20]).

3. The minimum motion characteristics of sit down-stand up simulator system: The
quadriceps and the hamstrings are modeled with linear actuators while a rotational
drive mechanism is benefited for knee kinematics. In addition to that, a hip joint
modeling with a cranial/caudal and rotational motion capability and an ankle modeling
having only one rotational degree of freedom. This basic design can be further
developed for stair-climbing.

4. The knee joint of the simulator is covered by a material resembling the skin [21]
to observe the effect of bilateral effect of skin and orthosis on each other.
5. While the drive of the system is provided by the actuators, the sensory equipment

is composed of force sensors (strain gage, force-sensing-resistors (FSR)) and inertial
sensors (accelerometer and gyroscope).

Results and Conclusion:

In this study, the requirements of a robotic knee simulator needed to be used in functional
tests of knee orthosis is discussed. The design is limited to sagittal plane excluding the
abduction and adduction of movement of the lower extremity. The simulator is to be
designed to give the opportunity of testing active prosthesis. Therefore, the specimens
that represents the tibia, femur and fibula and on which the active prosthesis mounted
should be manufactured accordingly. The designed system provides the measurement of
the decline of the forces on the knee due to orthosis in the act of SS and SC motions. In
contrast to experiments with volunteers, the functional examination of orthosis on such a
robotic simulators can be achieved in a broad range of speed and muscle forces in a secure
manner. Besides the deformation of the skin like material can also be observed by sensors
embedded in the material.
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Ozet:

Exopinch, ince kavrama harektini hedef alan, isaret ve bas parmak iizerine yerlestirilen
harici iskelet formunda bir rehabilitasyon robotudur. Hemiparezi sonrasi, hasta ince
kavrama hareketini iceren videolar: izlerken Exopinch, ilgili hareketleri sensorimotor
tecriibe edinerek gerceklestirmek iizere hastaya yardim etmek igin tasarlanmistir. MCP,
PIP ve DIP eklemlerindeki pasif torklar, robotun denetimi i¢in belirsizlik arz etmektedir.
Exopinch sistemi bu torklar1 parametrik modeller kullanarak kestirmek igin
kullanilmaktadir. Exopinch’in isaret parmagi tizerindeki b6liimi, 2 serbestlik dereceli bir
mekanizmadan olusmaktadir. Sanal Is Yontemi ile tiiretilen sanki-statik model, pasif tork
kestirimi icin kullanilmistir. Ozel parmak hareketleri kestirim verisi olusturmak iizere
tasarlanmistir. Tasarlanan hareketlerin uygulanmasi sirasinda, olusan dc motor torklari
ve ince kavrama kuvveti, hareketin kinematigi ile birlikte o6lciiliip toplanmaktadir.
Toplanan bu veri ve sanki-statik modeli kullanarak pasif torklarin kestirilebilecegini
gostermis durumdayiz. Kestirilen torklar, matematiksel tork modelinin parametrelerinin
kestirilmesi icin de kullanilmistir. Spastisite olmasindan yola ¢ikarak, pasif torklar i¢in
kesirli mertebe tork modelleri de 6nermekteyiz. Hastalar lizerinde yapilacak uygulamalar
sirasinda toplanacak veri, tam ve kesirli mertebe pasif tork modellerinin tanilanmasi i¢in
kullanilacak ve ilgili modellerin performanslari karsilastirilacaktir.

Anahtar Kelimeler ve ifadeler: Dis Iskelet, Kisma Hareketi, Robotik Ayna Tedavisi,
Hemiparezi

Abstract:

Exopinch is an exoskeleton type of a rehabilitation robot on the index and thumb fingers
focusing on the pinching motion. After hemiparesis, it is aimed to make the patient
observe the pinching actions in the video streams while the Exopinch assists the patient
to perform the same motion to gain sensorimotor experience. The passive torques in the
MCP, PIP, and the DIP joints present an uncertainty for the control of the exoskeleton.
Exopinch system is utilized to estimate the passive torques in the joints of the index finger
in terms of a parametric model. Exopinch on index finger is a 2 dof fully-actuated
mechanism. The quasi-static model of the exoskeleton ,which is derived by Virtual Work
Method is used for passive torque estimation. Specific motions for the index finger
exoskeleton are designed for the purpose of passive torque estimation. During the
designed motions, the torques of the DC motors of the exoskeleton and the pinching force
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are acquired in addition to the full kinematic variations of the mechanism. We have shown
that using the derived model and the corresponding measurements, it is possible to
estimate the passive torques in the joints. Using these estimates, the parameter values of
the torque model are estimated by the least-squares estimation. Due to the spasticity, we
propose a fractional order passive torque model, as well. As we acquire the real data from
the patients, we will identify passive torque models with fractional order model structure
and compare with the integer order ones.

Keywords and Phrases: Exoskeleton, Pinching Motion, Robotic Mirror Therapy,
Hemiparesis
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Robotik Rehabilitasyonun Fizyoterapist A¢isindan Olumlu ve Olumsuz Yoénleri

Pelin Pisirici
Bahgesehir Universitesi, Fizyoterapi ve Rehabilitasyon Béliimii, 34353, Istanbul

Ozet:

Robotik rehabilitasyon giintimiiziin giderek popiiler ve dikkate deger bir tedavi seklidir.
Bir¢ok hastalik grubunda (edinilmis ciddi beyin hasari, inme, omurilik yaralanmasi,
Parkinson Hastaligi, Multipl Skleroz ve Serebral Palsi) yapilan ¢alismalarin olumlu etkileri
literatiirde yer bulmaktadir. Fizyoterapistin is yiikiinii azaltarak, yogun bir tedavi
programi sunarak ve mevcut durumu, end efektor ve giyilebilen robot teknolojisinin
olumlu ve olumsuz yoénlerini ve sinirlarin1 degerlendirerek, robotun gelecekte hasta
lehine nasil gelistirilebilecegini ve terapistin goziinden hasta se¢im kriterlerindeki
limitasyonlar1 inceleyecegiz.

Anahtar Kelimeler ve ifadeler: Robotik Rehabilitasyon, Fizik Tedavi, Fizyoterapist

Abstract:

Robotic rehabilitation is a today’s increasingly popular and remarkable treatment
modality. The positive effects of studies performed in many disease groups (in patients
after severe acquired brain injury, stroke, spinal cord injury, Parkinson’s disease, multiple
sclerosis and cerebral palsy) are finding much room in the literature. We will examine
how the robot can be developed in favor of the patient in the future by reducing the
workload of the physiotherapist, offering an intensive treatment program, and evaluating
the current position, positive and negative aspects of end effector and exoskeleton
robotics technology and limitations of patient selection criterias from the therapist's eye.

Keywords and Phrases: Robotic Rehabilitation, Physical Therapy, Physiotherapist

Giris:

Robotik rehabilitasyon son 2 dekatta biiyiik gelismeler gosteren bir teknolojidir. Hastanin
motor 6grenme prensipleri igerisinde, yogun, ¢ok tekrarli ve gérev odakli motor aktivite
ile rehabilitasyonuna olanak verir. Robotik rehabilitasyon sadece travmatik beyin hasarh
hastalarda degil, ayn1 zamanda Spinal Kord Yaralanmasi (SKY), Inme, Serebral Palsi,
Parkinson Hastalig1 ve Multipl Sklerozis gibi genis bir hastalik grubunda kullanilir (1).
Genel bir bakisla robotlar; tedavi 6ncesi ve sonrasi objektif bir degerlendirme, hastanin
rehabilitasyona erken katilimini saglama, spastisite inhibisyonu, gérev odakl egitim,
daha hizli iyilesme ve kompansasyon yerlesmeden ndroplastisite gelisiminin
desteklenmesi, yiiksek doz ve yogunluklu egitim, kognitif rehabilitasyon, hasta
motivasyon, hastaya feedback saglama, fizyoterapistin isini kolaylastirma gibi bir¢ok
pozitif etkiye sahiptir (2). Diger yandan da, bu sistemlerin pahali olugslari, devlet
desteklerinin az olusu, hasta se¢im kriterlerinin, kognitif olarak etkilenmis hastalarda ve
klinik dis1 kullanimlarinin limitli olusu da bu sistemlerin limitasyonlar1 arasinda
sayilabilir.

Modern robotik rehabilitasyon sistemleri end effektor ve giyilebilen robot sistemleri
olarak 2’ye ayrilmaktadir. Bu sistemler pasif, aktif asistif ve aktif olarak secilen modlarda
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hastay1 destekler ve hastanin ihtiyacina gére modlar arasinda gegisler yapilabilir. Ayrica,
hastanin ¢alisacagi eklem hareket acikligi ve direng de ayarlanabilir.

End Efektor Robotik Sistemler

Ust ekstremite end efektér robotlar, kullanic tarafindan elle tutulan bir manipulandum
araciligiyla, alt ekstremite end efektor robotlar ise, ayak veya ayaklarda ara ylizey
araciligiyla etki eder (2).

Tyromotion’in Amadeo El Robotu ve Pablo Ust Ekstremite Robotu klinikte siklikla
kullandigimiz st ekstremite end efektor robotlaridir. Hastada sag-sol el seg¢imi
yapilabilmesi, hastanin maksimum yapabildigi eklem hareket agikligin1 %100 olarak
ayarlanabilmesi, pasif & aktif-asistif & aktif siirekli hareket modlarinin olusu, direncli &
progresif egitim, selektif kas kontrolii (birlesik reaksiyon kirma), hafiza oyunlari,
reaksiyon hizi1 calistirmasi agisindan olduk¢a faydalidir. Ayrica, el-dirsek- omuz
eklemlerinde eklem hareket acikligl ve kuvvet degerlendirme imkani saglarlar. Pablo
sistem ile supinasyon ve pronasyon calistirabilir, ¢esitli kavrama cesitleri ve distal
eklemlerde de fleksiyon ve ekstansiyon giliclendirme egzersizleri yapilabilir. Bas, govde
ve alt ekstremite aparatlar1 vardir. Boyle list ekstremite ile govde kontrolii birlikte
calistirilarak daha fonksiyonel programlar planlanabilir.

Bu sistemlerin limitasyonlar1 ise, spastisitenin ¢ok oldugu durumlarda miktanish
diizenegin giicii parmaklar1 pasif modda hareket ettirmeye yetmez. Aktif-aktif asistif
kullanim i¢in antagonist kaslarda mutlaka hareket ortaya ¢ikmis olmalidir. Birlesik
reaksiyonlar daha distal segmentlerde kuvvetliyse eli, tedaviyi durdurarak veya cihazi
pasif moda alarak spastisite inhibe edilmelidir. Seans 6ncesinde elin inhibisyon ihtiyaci
icin germe egzersizleri yapilmazsa, degerlendirme esnasinda hastanin potansiyeli
normalden dusiik ¢ikar.

Pablo sistem ile ¢alisilirken, gévde ile yapilan kompansasyonlara dikkat edilmelidir. Bu
sistemlerin hastaya verdigi geribildirimler her zaman olmasa da, baz1 hastalarda moral
bozucu olabilir. Bu sistemlerin bu 6zelliklerinin kapatilabilmesi se¢enegi de hastayi
rahatlatabilmektedir.

Yeni nesil end efektor alt ekstremite robotlarina Geo Sistem 6rnek olabilir. Bu sistemin
de, diger sistemler gibi, pasif- aktif asistif- aktif modlar1 vardir. Sistem, viicut agirligini
terapistin desteklemeyi hedefledigi kadar destekler. Dolayisi ile, hasta agisindan
hastaligin akut donemlerinde, egitimin baslanngi¢ zamanlarinda kolaylik saglar. Bu
sistem diger end efektor sistemlerden farkli olarak, yliriime dénglsiint salinim éncesi,
salinim, basma fazi olarak pargalar. Merdiven inme - ¢ikma modiilleri vardir. Hastaya bir
seansta yapilan adim sayisini verir. Terapist hastanin atacagl adimlarla ilgi
parametrelerde ayarlamalar yapabilir. Bir adimi 3 faza bolerek calistirabilir. FES
kullanimi egitim esnasinda miimkiindiir. Sanal rehabilitasyon ile doga & sokak
yurlytusleri egitim esnasinda yapilinabilir.

Bu sistemlerin limitasyonlar1 olarak, egitim protokolleri acisindan literatiirde bir
standardizasyon yoktur ve adim uzunlugu ve yiiriime hizi agisindan geligkili sonuglar
vardir (1). Ayrica, istemli diz kontrolii olmayan ya da az olan hastalarda diz travmalarina
dikkat edilmelidir (3).

Giyilebilen Robotik Sistemler

Son 15 yilda, gelismis bilgisayar teknolojisi, daha hizl1 veri isleme, azaltilmis ekipman
biiytikligli ve enerji gereksinimi ile birlikte, iskelet rehabilitasyonu alaninda, yukari
dogru ylirimeye olanak taniyan yeni secenekler olarak ortaya ¢ikmistir. Robotik
Rehabilitasyon, paraplejili ve yiiriime defisiti olan diger bireylerin dik ylirime
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restorasyon ihtiyacin1 karsilamak icin pasif ortezlerin, FES'in ve bu teknolojilerin bir
kombinasyonunun yetersizligi; ayrica, tekrarlayan yiiriiyiis egitiminden yararlanabilecek
belirli popiilasyonlarin tedavi ihtiyaclarina yardimci olabilir. Rehabilitasyon alaninda bazi
dis iskeletler askeri uygulamalardan gelismistir, ancak yapisal benzerliklere ragmen odak
farklidir. Ornegin, Sarcos'un XO0S-2 ekoskeletonu, bir kullanicinin agir nesneleri
kaldirabilmesi icin saglikl bir bireysel hareketin giiclinii, hizini1 ve hizini arttirir (5-6).
Rehabilitasyon amaciyla kullanilan sistemlerdeki amaglar, yiirtime ve diizgiin hareketin
restorasyonu, fonksiyonel bagimsizligi maksimal hale getirmek, kas giiclendirme,
spastisite egitimi, denge, sekonder medikal durumlari énleme (psikolojik diizelmeler,
barsak-mesane egitimi, agri, osteoporoz, kardiovaskiiler problemler) olarak 6zetlenebilir.
Giyilebilen robotik sistemlere 6rnek olarak verilebilecek olan EKSO sistem, tiim hastalarin
ardi sira atilmis olan adimlarinin sayisinin, sadece bir tekerlekli sandalyeyle sinirli olan
omurilik hastalarinin parallel barda yapilan seanslarinda atilan adim sayilarini
diistiniirsek, gercekten oldukca etkindir. Bu durum, egzersizden elde edilen yararinin,
ozellikle kas tonusu, diizenli barsak disfonksiyonu, obezitenin 6nlenmesi ve SKY'l
hastalarinda diyabetin azaltilmasi agisindan énemlidir (4).

Hasta secimi kriterleri; 18-55 yas arasi; yardimci cihaz yardimi ile ayakta durmayi
basarabilen, yeterli list ekstremite giiciine sahip, 160-190 cm; <100 kg agirlikta, oturma
dengesi (minimum destekli), tam omuz mobilitesine sahip, kontraktiirii cihazin tolere
edebileceginden fazla olmayan, spastisitesi hastalar olmalidir. Bu kriterlerin disindaki
hastalarda ve spastisitesi mat egzersizleri ile dahil inhibe olmayan hastalarda cihaz
kullanimi uygun degildir.

Pahali olusunun yani sira, Food and Drug Administration‘in sadece klinik kullanimi i¢in
onaylamis olmasi (7), hastalarin 6l¢ii alindiktan sonra cihazin her bir hasta igin
ayarlanisinin ¢ok uzun zaman dilimleri alisi, sistemi kullanirken mutlaka 2 terapist ile
calisilmasi gerekliligi bu sistemin limitasyonlar1 icinde sayilabilir. Merdiven inme ve
cikma Rewalk ve Indigo ile basarilabilir. Ayrica, klinik dis1 kullanimlari limitli oldugundan
ve komplet spinal kord yaralanmasi olan hastalarda kazanimlarin sekonder olacagi
hastaya iyi anlatilmalidir. Hangi sistem kullanilirsa kullanilsin, terapist mutlaka hastadan
veya cihazdan kaynakli sorunlardan dolay1 giivenli diisme pozisyonu alabilmek i¢in
tetikte olmalidir.

Ozetlemek gerekirse,

* Genel olarak robotik rehabilitasyon sistemleri terapistin isini kolaylastiran,
fizyoterapiste destek olan tedavilerdir. Terapistin yerini alamaz.

e Endikasyonu olan hastalarda bile robotik rehabilitasyona bir hazirlik fazi vardir. Bu faz
titizlikle calisildiginda robotlarla olan seanslarda basar1 artacaktir.

e Hastanin ve yakinlarinin 6ncesi ve sonrasi tedavi etkinligini degerlendirebilmesi ve
motivasyon i¢in oldukg¢a faydahdir.

o Ozellikle komplet SKY’li hastalarda kazanmimlarin sekonder olacagi hastaya iyi
anlatilmalidir.

Gelecekte ise, insan ylirliylis paternine ve hizina yakin robotlar iiretmeyi ve tekerlekli
sandalye kullanimina alternatif olusturmay1 hedeflemektedirler. Orta derecede ytliriime
zorlugu ceken hastalar, yashlar, diger medikal problemler ve is yerlerinde ¢alisanarin
daha fazla is yapabilme becerisini kazandirmak icin kullanimi hedeflenmektedir. FES
kullanimi, patern tanima ve beyin-makina etkilesimi ile kombine edilecek olan
makinalarin tasarimi lizerine ¢alisilmaktadir (6).
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Objective:

The biggest advantage of the EMG-driven exoskeletons is that they are using patient's own
muscle power known as Residual Muscle Power to move the extremity while many of
other robotic devices are working based on machine directed force. On the other hand, it
is not clear which patients are suitable for EMG driven exoskeletons and there has not
been any established treatment protocol using EMG-driven exoskeletons. There is also
not enough literature about results of EMG-driven exoskeleton in hand rehabilitation for
patients with acute stroke.

The aims of the study 1- to investigate the effectiveness of the EMG-driven exoskeleton
for hand rehabilitation in patients with acute stroke. 2- to understand which group of the
patients may give the best responses to EMG-driven technology and how should be the
treatment protocol.

Material and Method:

The study is being conducted at [.A.U. Medical Park Florya Hospital. 40 participants who
had a “first time” stroke within less than 3 weeks, older than 18 years old, without a
condition of hemispatial neglect are divided into 2 groups where conventional therapy is
performed as 5 sessions in a week at a total of 15 sessions in one group and conventional
therapy plus Hand of Hope (Rehab-Robotics©) trigger&maintain and/or trigger&go
program is performed with the same session schedule as group one is performed in the
second group. Fugl - Meyer Upper extremity assessment, Action Research Arm Test,
Motor Activity Log, Manuel Muscle testing and dynamometer for grasping, ROM, Force
and surface EMG measurement, Modify Ashword Scale will be applied before and after the
treatment.

Results:
This is an ongoing study.

Keywords: EMG-driven Exoskeleton, Acute Stroke, Hand Rehabilitation, Outcome
Measurements
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Introduction:
Improving the rehabilitation outcome of the upper extremity in stroke patients has been
an ongoing challenge to the rehabilitation specialty. Up to 85% of the survivors
experience some degree of paresis of the upper limb at the onset (Skilbeck Ce-1983) and
only 20% to 56% of survivors regain complete function use of the affected upper limb in
spite of therapeutic intervention at 3 months (Ada L-1994, Kwakkel G-2003, Nakayama
H-1994, Coupar F-2012). Recovery of upper limb function is generally slower and less
complete than return of mobility (Sivan- 2014).
To support and speed up a recovery process, there are many robotic devices currently
used in the stroke units. Unlike one-on-one treatment applied by clinicians, robotic
devices can provide repetitive, task oriented movements, with greater intensity,
stimulating and engaging environment for user, hence alleviating the labour-intensive
aspects of hands-on conventional therapy. There are a number of complex robotic devices
that have been developed over the last two decades to assist upper arm training in
rehabilitation. Using EMG driven exoskeleton, commercially known as the Hand of Hope
(HOH), has been shown its efficacy to improve patient’s grip and pinch ability Hu
X.L.2013), muscle coordination and improve functional daily living tasks in patients even
after 3,4,8,10 and 14 years after onset of the stroke (Ho N.S.K., 2011, Susanto E.A.2015).
In addition to continuous investigation efforts needed to be spent, there has not been
established any treatment protocol using EMG-driven exoskeletons. Since Stroke patients
need to be focused on their own residual muscle power, clear indications for EMG-driven
exoskeletons i.e., HOH, need to be established.
An investigation designed to highlight all these points will make an important
contribution to the therapeutic approach using EMG-driven hand robotics for the hand
rehabilitation after Stroke.
According to these limitations the aims of our study are:

1. to investigate the effectiveness of the EMG-driven hand brace in patients with

acute stroke.
2. to understand which group of the patients may give the best responds to EMG-
driven technology.

Method:

Study Design: This study is a prospective, single blind, randomized, controlled trial. This
study was approved by the Ethical Committee of the Bahcesehir University, Turkey
(Approval Number: 2018-04/02). The study is conducted in accordance with the rules of
the Declaration of Helsinki. Informed consent is provided to all patients prior to their
enrollment in the study. The trial was registered at ClinicalTrials.gov (NCT03571529).

Participants: The patients who are diagnosed with acute ischemic stroke by an
experienced neurologist are screened for eligibility criteria Medical Park Florya Hospital,
Stroke Unit.

Inclusion Criteria:

* [schemic stroke within 3 weeks after onset

» 18 and older

» Having sitting balance and being able to maintain at least an hour.

e Understanding and responding to simple commands

« Full range of motion in MCP, PIP and DIP

e MAS < 3 for finger flexors and extensors

« Patients’ willingness to participate in the study
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Exclusion Criteria:

e Recurrent stroke

e Other neurologic or orthopedic problems that may affect the upper extremity
functions

» Hemispatial neglect (diagnosed by Line bisection test and The Star Cancellation Test)
. Refused treatment, non-cooperation, short hospitalization duration

e MAS > 3 (constant testing of the spasticity using MAS throughout the rehabilitation)

Randomization: Acute stroke patients will be assigned randomly to Surface-EMG driven
training with exoskeleton. The randomization will be performed by drawing a closed
envelope containing a participant number with a color coding, indication robotic
rehabilitation or control group. The order of the color coding will be determined by a
random number sequence generated using the Research Randomizer program.

Outcome measurements: Fugl-Meyer Assessment-Upper Extremity Scale (Gladstone, D.
J, 2002), Motor Activity Log (Ersoz Hiiseyinsinoglu B,2011) and Action Research Arm Test
(Yozbatiran N.2008) are used before and after the training. Primary outcome
measurement is Fugl-Meyer Assessment-Upper Extremity Scale. Modified Ashworth Scale
score is used to assess spasticity before first training and also after every 5 sessions.
Muscle strength of flexor and extensor finger muscles are assessed with Manual Muscle
Test (MMT) score before the first treatment session and also after every 5 sessions. Also,
a specially designed testing device is used for taking the signal of FD and ED muscle.

The EMG signal is collected via an EMG sensor (SX230, bandpass 20~460Hz, Biometric
Ltd). The force signal is detected by load cells (F2812, 5kg, TECSIS Co Ltd), then amplified
by a homemade amplifier circuit (Gain =471x). Both 2-channel EMG and 2-channel force
signal are digitized by a 14-bit DAQ (USB6009, National Instrument) to PC with a sampling
rate of 2000Hz. Subject is asked to perform isometric contraction after given external
stimulus. Three contractions for finger flexion and extension are performed with at least
2 minutes resting in between.

Within the 15 seconds record time after verbal input which was given the system
contraction is recorded 4 minutes duration. Force onset/offset, peak force, average force,
EMG onset/offset, average EMG, and CCI values are measured. The cup test is repeated 3
times on affected and unaffected sides to compare.

Interventions: Patients are randomly divided into two groups: Group 1 (robotic
rehabilitation), Group 2 (control group).

While both robotic rehabilitation and conventional physiotherapy are performed in the
Group 1 (robotic rehabilitation), only conventional physiotherapy is performed in the
Group 2 (control group)

Robotic rehabilitation with EMG-driven hand exoskeleton (Hand of Hope) includes 10
minutes warm-up (passive mode), 20 minutes training mode (according to residual
muscle power trigger&maintain, trigger&go or passive mode) and 10 minutes window
cleaning game. Robotic rehabilitation are applied 5 times a week; totally 15 sessions (3
weeks). The shoulder is positioned at slight abduction and internal rotation and the elbow
at 90-degrees flexion and the hand and fingers are fixed with Velcro straps in HOH during
the sessions.

Before the beginning of each robotic rehabilitation session, the baseline and maximal
voluntary contraction (MVC) values are measured for 6 seconds. Resting EMG is defined
as baseline. When measuring baseline, the patient is asked to be as relax as possible. The
value which measured in resting position for 6 seconds is accepted as 0% of the threshold.
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For measuring the MVC value, the patient is asked to close / open his / her hand using the
maximum force. The value recorded in 6 seconds represents 100% of the threshold. The
system automatically determines the threshold between these two calculated values.
Threshold values are used to choose training mode of HOH for robotic rehabilitation.
Conventional Physiotherapy are performed in both groups 5 sessions a week and totally
15 sessions (3 weeks). Conventional physiotherapy includes neurophysiological
approaches according to patients’ needs. Each session lasts around 1 hour.

Results:

This is an ongoing study where there are currently four patients. Therefore the results of
the study will be given later when the targeted number of patients are included in the
study.
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Abstract:

Objective:
To investigate the effects of robot-assisted gait training (RAGT) on the standing and
walking abilities of children with cerebral palsy (CP).

Methods:

The study sample consisted of children (aged 4-18 years) with CP whose gross motor
function classification system (GMFCS) was at levels I- V. Patients were divided into two
groups as GMFCS level I-III (Group 1) and level IV-V (Group 2). RAGT (30 min/session)
and conventional physiotherapy (30 min/session) were applied together in the
treatment. RAGT and conventional physiotherapy were applied together in the treatment
of children with CP. The treatment duration was 60 min per session, 3 or 4 sessions per
week, for a total of 30 sessions over 8-10 weeks. 10-m walk test, 6 min walk test, gross
motor functional measurement 66 (GMFM66) -D, and -E tests were performed.

Results:

We showed that in both groups of CP patients (mild-moderate and severe), meaningful
improvements were seen in the standing (D) and walking (E) sections of GMFM-66 after
treatment. These improvements were also significant when all children with CP were
evaluated together. When we compared the post-treatment changes in 10-m walk test, 6
min walk test, GMFM66-D, and -E between Groups 1 and 2, we noted that the
improvements were statistically significant in favor of Group 1 (p<0.01).

Conclusion:

RAGT in addition to conventional treatment might contribute significantly to
improvements in the standing and walking abilities of children with mild to moderate CP
(GMECS level I-I1I).

Keywords: Robot-Assisted Gait Training, Cerebral Palsy, Conventional Physical Therapy

Introduction:

Cerebral palsy (CP) comprises a permanent, non-progressive group of movement and
posture disorders caused by damage to the brain of a developing fetus or infant. CP is the
most common cause of motor dysfunction in childhood. The incidence of CP is 2-3 per
1000 live births in developed countries.1,6 The main characteristics of in children with
CP are muscle weakness, spasticity, contractures, deformities, and postural instability. As
aresult, 90% of children with CP have difficulty in walking.

Compared with other exercise methods, robot-assisted gait training (RAGT) has
advantages, such as maintaining a more intensive, longer-lasting, and highly patient-
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oriented exercise program and objectively monitoring the effectiveness of the treatment.
In RAGT sessions, treatment parameters such as speed, walking distance, walking
duration, body weight support, and guidance forces are defined and recorded, allowing
easy comparisons between patients. This provides new opportunities not only for
research but also for special patient treatment programs. For these reasons, RAGT has
been used frequently in recent years. Moreover, to enhance neuroplasticity, current
theories have focused on task-specific training and motor learning. Through task-specific
training, continuous repetition and intensive functional training provide effective
treatment in support of motor learning. RAGT based on these concepts has proven
effective and reliable in improving walking ability in children with CP and in adult patients
with stroke and spinal cord injuries. When considered from this point of view, RAGT can
play a complementary role to conventional physiotherapy. Despite the general acceptance
and popularity of RAGT among patients and parents, well-designed, controlled trials are
necessary for its further development in clinical practice. Also, additional studies are
needed to standardize the treatment concept, as patient diagnoses, treatment protocols,
and additional therapies differ from study to study. In this study, we sought to investigate
the effects of RAGT on the standing and walking abilities of children with different types
of CP, classified according to motor function.

Methods:

Setting and Participants:

The study population consisted of children (aged 4-18 years) who were diagnosed with
CP by a resident doctor and who applied to the ____ central physical medicine and
rehabilitation clinic. All children with CP who applied to the clinic with various types of
chronic gait disturbances whose gross motor function classification system (GMFCS) was
at levels I- V were enrolled. The children were capable of expressing pain, fear, or
discomfort, and parents of each patient signed the informed consent form before the
study started. This research was conducted between September 2015 and September
2016. The femur length of all patients was at least 21 cm, corresponding to children aged
4 years and older. RAGT was performed at ___ central physical medicine and rehabilitation
clinic.

Apparatus:

The RAGT device, Robogait® (Bama Technology, Ankara, Turkey), produced in Turkey, is
approved by governmental authorities for medical application and is used commonly in
many physiotherapy centers. RAGT is an exoskeleton-type robotic walking device that can
be adjusted to the body shape of the patient. The device works as an adjustable integrated
system. A hanger system attached to a harness carries the body weight, a running orthosis
with braces holds the legs in three areas, and a treadmill, operator computer, and visual
support monitor are included. RAGT provides treatment for adult and pediatric patients
with one type of executive orthosis; it is operable for 20-50-cm upper leg size and 15-55-
cm waist circumference. The RAGT walking speed is adjustable from 0.1 to 3.2 km/h, and
itis equipped with various safety measures so that use can be interrupted by the therapist
or the patient in case of any discomfort during treatment.

Interventions:

RAGT and conventional physiotherapy were applied together in the treatment of children
with CP. The treatment duration was 60 min per session, 3 or 4 sessions per week, for a
total of 30 sessions over 8-10 weeks. RAGT was used as the basic intervention tool for
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patient special walking training, and at least two of sessions each week were performed
using RAGT for 30 min.

Also, conventional physiotherapy (space therapy, occupational therapy, massage, sensory
integration therapy, stretching, joint movement, and strengthening exercises), planned
same for all children, was performed every session during the whole treatment course.
Conventional physiotherapy sessions lasted for 30 min during RAGT sessions and for 60
min during other treatment sessions.

During RAGT sessions, the walking speed was started at 0.3 km/h and then increased,
according to the clinical characteristics of the patient, to 1.2 km/h. Body weight support
was started at 100% and then reduced as much as possible according to the body burden
and the knee flexion angle by adjusting individually.

During RAGT, the therapist used verbal stimuli to raise patient awareness to correct the
walking pattern and stance.

Study Design and Outcome Measures:

This study is a prospective interventional cross-sectional cohort. Clinical and
demographic characteristics of study population (age, gender, age of diagnosis, type of
delivery, drug use, botulinum toxin injection, orthopedic surgery history) were recorded.
The patients’ CP type and GMFCS levels were determined by a resident doctor. The
participants were classified into two groups according to the GMFCS level as mild-
moderate (GMFCS levels I-1II / group 1 = child walking) or severe (GMFCS levels IV-V /
group 2 = wheelchair mobilized). All patients were evaluated before (1 day before the first
session) and after (1 day after the last session) the treatment.

The Gross motor functional measurement 66 (GMFM-66), which comprises 66 test items
categorized according to five developmental dimensions, is a safe and useful standard
observational tool measuring rough motor functions in children with CP. Experienced
physiotherapists tested patients on the GMFM dimensions D (standing) and E (walking,
jumping, running).

GMFM-66 (D) and (E) scores were determined for statistical analyses as follows: GMFM-
66 (D) score = total dimension D / 39 x 100, and GMFM-66 (E) score = total dimension E
/72 x100.

The 6MWT assessment was accomplished at a single site using 10m repeats with turns
along a 13.5 meter long, smooth, flat, uncluttered corridor with patients being instructed
to: ‘walk for as long as you are able’. Patients were not provided with a rest break and
once they stopped walking, irrespective of whether they completed the 6 minutes, the test
was ended. In the 10MTW, the time taken (seconds) to walk 10m, with a dynamic start, in
the same environment was recorded.

Statistical Analyses:

All statistical analyses were performed using the SPSS software (ver. 22.0; SPSS, Inc.,
Chicago, IL). All data are presented as the arithmetic mean #* standart deviation (SD).
Normality of the data was assessed using the Shapiro-Wilk test. The non-parametric
Mann-Whitney U-test and the Wilcoxon test were used because the variables were not
normally distributed. The Mann-Whitney U-test was used to compare groups at pre- and
post-intervention measures (between-group comparisons). The Wilcoxon test was used
to compare the results of tests performed pre- and post-intervention (within-group
comparisons). For all analyses, P-values <0.05 were considered to indicate statistical
significance.
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Results:

In total, 75 children with CP and central gait disturbances at different GMFCS levels (I-V)
were evaluated; 25 of these did not meet the inclusion criteria or refused to participate
and were excluded. Thus, the study continued with 50 children. After the 8-10-week
intervention (RAGT and conventional PT) period, 38 patients completed the study. Later,
we classified the patients in two groups for statistical analyses.

Descriptive:

Table 1 shows the basic demographic and clinical characteristics of the study population.
The mean age of the patients and the age at diagnosis were 7.8 + 3.8 (mean + SD) and 14.5
* 12.6 (years), respectively. Of the 38 children, 22 were males, and 19 had spastic
tetraplegic-type CP. There were 22 patients in group 1 (GMFCS level I-1II) and 16 in group
2 (GMFCS level IV-V). Other patient clinical characteristics are listed in Table 1.

During a mean (* SD) of 15 (2.9) training sessions, patients walked a mean (*+ SD) of 303.1
(48.6) m during a mean (* SD) of 31.1 (3.5) min per session on the RAGT. Individual
details of patient data and RAGT parameters are shown in Table 2.

Differences within Group:

Significant improvement was noted on the standing dimension (D) of the GMFM score
from 25.16% (+29.7, range 0-89.74) to 32.99% (*35.38, range 0-100), representing an
improvement of 7.8% (+9.6, range 0 to 30.56, p < 0.001; Fig. 2). The results for dimension
E (walking, running, and climbing) showed an improvement of 5.55% (*7.7, range 0-30)
from 22.8% (*27.53, range 0-87.5) to 28.43% (+32.06, range 0-94.4, p < 0.001; Fig. 2).
With respect to the GMFM score, the change in the mean (SD) standing score (D) between
pre- and post-intervention in group 1 was from 54.16% (24.59%) to 68.58% (26.19%)
and in group 2 was from 4.07% (4.78%) to 7.10% (7.02%); the difference was significant
(p <0.01; Table 3).

The mean (SD) change in the scores on the walking section (E) from pre- to post-
intervention from in group 1 was from 48.17% (25.48%) to 59.02% (27.60%) and in
group 2 was 4.48% (5.47%) to 6.18% (5.99%); the difference was significant (p < 0.01;
Table 3).

Differences between Groups:

When we compared the post-treatment changes in 10MWT, 6MinWT, GMFM66-D, and -E
between Groups 1 and 2, we noted that the improvements were statistically significant in
favor of Group 1 (p < 0.01; Table 3).

Conclusions:

Repeated referent-specific walking therapies are known to be useful in children with CP
who have central gait disturbances. However, conflicting results have been reported on
improvement in the levels of motor ability shown by these children. In our study, RAGT
contributed significantly to improvements in the standing and walking abilities of
children with CP. However, children with mild to moderate CP (GMFCS level I-1II) had
clinically more significant improvements in standing and walking ability than did those
who were severely affected (GMFCS level [V-V) after RAGT therapy.

Keywords: Robot-Assisted Gait Training, Cerebral Palsy, Conventional Physical Therapy
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Abstract:

Virtual reality program is one of the most promising recent developments in
rehabilitation technology that motivates and encourages healthy populations. Virtual
reality training (VRT) programs can be used to improve muscle strength, balance and
coordination in healthy young adults. Therefore, the purpose of the study is to investigate
the effects of functional balance training (FBT) and VRT programs on static and dynamic
balance performance in healthy young adults. Thirty healthy young adults (university
students) will be randomly divided into 2 groups (VRT and FBT). While the FBT group
(n=15) following balance exercises, VRT group (n=15) will perform balance exercises by
a virtual reality program (Fizyosoft Balancemaze and Fizyosoft BalanceSurf Games:
Inosens Ltd.) for 3 times a week for 4 weeks. The FBT group will be performed balance
exercises on both stable ground and unstable surface (BOSU ball). The static and dynamic
balance assessment will be performed by using the Biodex Balance System at the onset
and the end of the training program.

Keywords: Balance, Exercise, Exergaming, Physical Activity, Virtual Reality

Introduction:

Balance is an important sensorimotor ability of human being that has a great importance
in daily living activities. Balance impairment has negative effects on activities and
participation, starting from age 60 (1). The physical activity level of young adults and
middle-aged adults have decreased due to of technology, which may lead to the
impairment of health due to the decrease of muscle strength and cognitive decline, which
may increase the risk of falls (2,3). Falls, is a main risk factor of mortality for elderly may
be caused by balance and gait impairments (4).

Increasing physical activity, has positive effects on postural stability (3). However,
conventional balance exercises are one of the most preferred exercise options for
improving balance can be not attractive (5). Also optimal type, frequency and intensity of
the exercise programs to improve balance performance remain unclear. Alternatively,
virtual reality technology, received increasing attention from many researchers who
recognize that its positive effects on balance rehabilitation (6, 7, 8). Virtual reality
training (VRT) applications, improve motivation by offering a therapy that has playful
character. In addition to VRT allows altering the neural organization, encouraging
neuroplastic changes (9). Previous researches has revealed the effectiveness of the VRT
programs on the muscle strength, balance and coordination in neurological conditions
and healthy older adults (10, 11). However, a recent Cochrane review showed
inconclusive evidence in favor of virtual reality based balance programs on balance
performance in healthy older adults (12).
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Therefore, the aim of the study is to investigate the effects of functional balance training
(FBT) and VRT programs on static and dynamic balance performance in healthy young
adults. The questions of this study are (a) how does the VRT program exercise effects the
balance performances of the healthy young adults (b) Are there any differences at static
and dynamic balance performance after FBT and VRT? We hypothesize that the VRT will
affects the balance performance in healthy young adults. In addition, both balance
exercise programs will influence the balance performance but the balance performance
in the VRT will be better than FBT.

Materials and Methods:

This study will be conducted on students of the Faculty of Health Sciences of the
Bahcesehir University between April and June 2018, in Istanbul. Signed informed consent
will be obtained from all participants.

Inclusion criteria will be as follows: 1) age at least 18 years; 2) able to stand stable.
Subjects with: 1) serious visual or hearing impairment; 2) serious orthopedic problems
3) serious neurological diseases will be excluded from the study. Subjects will be
randomly assigned to either the VRT group (Group 1, n =15) or the FBT group (Group 2,
n=15). Computer generated random numbers will be used for the randomization (Figure

1

Outcome Measurements

Balance assessments were performed using the Biodex Balance System (BBS). The BBS
has been shown to be reliable as a measure of static and dynamic balance (13, 14). The
BBS allows up to a 20-degree tilt of the platform for feet, which allows maximal
stimulation of the mechanoreceptors of the ankle joint. It is a circular platform that moves
freely and simultaneously about the anteroposterior and mediolateral axes. The
manufacturer’s proprietary software computes an Overall Stability Index (OSI) for each
participant. A high OSI score indicates poor balance. Each assessment takes 20 seconds,
with 10-second rest periods in between. During the measurements, participants will
stand barefoot on the platform with eyes open and the BBS will be set to constant
instability. The average of the results from three trials will be obtained. The evaluation
will be performed onset and 4 weeks after the training periods.

Interventions

Virtual Reality Training (VRT) Program

Participants will be perform VRT program under the supervision of the trained
physiotherapists. VRT program will consist of playing games selected by the
physiotherapists from the balance training exercises offered by the Fizyosoft (Inosenens
Inc.) (15). The Wii Fit TM Balance Board will be placed about two meters from the screen.
During each training session, the subjects will be instructed to play the same two games
on the balance board, each for about 15 minutes. The difficulty level will be increased
during to session. Three diffuculty levels of the each games will be performs at every
sessions. Furthermore, they will be asked not to perform any other balance exercises
during the intervention period.

The training protocol will consist of Fizyosoft® BalanceMaze and Fizyosoft® BalanceSurf
Games. Fizyosoft® BalanceMaze Game has a maze plane. The maze plane can be moved
via pressure data which comes from the Wii Fit TM Balance Board. The aim of the game is
the moving the maze plane to send the ball to exit in the given time period. While the ball
moves in the maze plane, it has to get the several awards (Figure 2). Fizyosoft®
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BalanceSurf games has three scenario (sea, snow an desert). A surfboard can be moved
via the balance board. If the speed is chosen automatically, the surfboard will move only
right and left. However, in the manual mode surfboard can be moved forward also. During
the given time, it is necessary to move away from obstacles and enemies while collecting
the gifts. Fizyosoft® BalanceSurf requires subjects to change the center of gravity in
different visual environments and change the balance center faster or slower according
to the levels (Figure 3) VRT will be performed for 4 weeks, 3 times per week, 30 minutes
per session.

Functional Balance Training (FBT) Program

The functional balance training will be performed on unstable surface (BOSU ball) for 4
weeks, 3 times per week, 30 minutes per session. The functional balance training program
has been showed in Table 1.

Table 1 Functional Balance Training Program

Bosu Action Duration Rest Sets

Standing legs closed 1 min 1 min 3rep
Forward and backward weight shifting 1 min 1 min 3rep
Catching/Throwing Ball (While standing on both legs) 1min 1 min 3rep
Standing eyes closed 30 sec 1 min 3rep
Standing on one leg 10 sec 1 min 3rep
Catching/Throwing Ball (While standing on one leg) 10 sec 1 min 3rep

Statistical Analysis

Statistical analysis will be performed with SPSS 20.0 package program (SPSS Inc., Chicago,
IL, USA) in this study. Mean, standard deviation, median and percentage will be calculated
in the measurements of data. For statistical analysis, Kruskal-Wallis test, one-way
variance analysis, Mann Whitney U test, Pearson or Spearman Correlation Analysis will
be used according to the normal distribution of the data. For statistical significance, p
<0.05 probability value will be accepted.

DISCUSSION:

Comparing the balance achievements of the FBT and the VRT may supply indications
about which is preferable for the enhancement of balance in healthy young adults.
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Biodex Balance System
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Balance exercises with
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Post-intervention evaluation

Biodex Balance System

Figure 1 The flow chart of the study participants.

Figure 2 Fizyosoft® BalanceMaze Game
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Figure 3 Fizyosoft® BalanceSurf Game
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Ozet:

Amag: Bu calismada amacimiz herhangi bir problem olmayan saglikli sedanter bireylerde
tibialis sinir ve peroneal sinirine uygulanan mobilizasyonun denge ve kas kuvveti
lizerindeki etkisini arastirmaktir.

Yontem: Calismaya 20 birey dahil edildi (14 Kadin, 6 erkek). Bireylerin yas ortalamasi
21,65'dir. Tedavi 6ncesi ve sonrasi degerlendirme yapildi. Akut etkiler incelendigi i¢in
sinir mobilizasyonundan hemen sonra 2. degerlendirilme yapildi (max=10
dk).Degerlendirme statik degerlendirme (Tek ayak lizerinde durma testi, Stork Ayakta
Durma Testi), dinamik degerlendirme (Biodex Balance System™ SD). Kas kuvveti
degerlendirmesi her iki ayak i¢in dorsi fleksiyon, plantar fleksiyon, inversiyon ve
eversiyon yoniinde yapildi. Tek Ayak Uzerinde Durma Testi ve Stork Ayakta Durma Testi
gozler acik ve kapali uygulandi. Her iki degerlendirmede de sol ayak, sag ayak ve bilateral
degerlendirme yapildi. Her bir bilesenin overal(OA), anterior-posterior(AP) ve
mediolateral(ML) incelendi. Uygulama her bir sinir icin 5 sn, 10 tekrarli olarak
olusturuldu.

Bulgular: Calisma sonucunda sinir mobilizasyonunun denge ve kas kuvveti lizerinde
etkili oldugu gorildi. Sinir mobilizasyonun statik denge ve kas kuvveti lizerine etkili
oldugu saptandi. Stork Testi ve Tek Ayak Uzerinde Durma Testi sonuclarinda da gelisme
gozlendi(p<0,05). Biodex sonuglarinda statik denge parametrelerinde anlaml diizeyde
gelisme gorildi.(p<0,05). Dinamik denge parametrelerinde ise sadece parametrelerin bir
kisminda anlamli diizeyde iyilesme gortildii.(p<0,05).

Tartisma: ilerleyen zamanlarda kontrol grubu ile hasta- yash- sporcu gibi calismalarla
desteklenmesi gerektigi diistinmekteyiz.

Aim: Our aim in this study is to investigate the effect of tibialis nerve and peroneal nerve
neural mobilizations on balance and muscle strength.

Method: Twenty individuals were included in the study (14 women, 6 men). The average
age of individuals is 21.65. Evaluation was made before and after treatment. Assessment
was made immediately after nerve mobilization (max = 10 min) as the acute effects were
examined. The assesment is dinamic balance (Biodex Balance System™ SD), static balance
(Romberg Test, One leg stand Test and Stork Balance Test), muscle
strength(dynamometer). Muscle strength assessment was performed for both feet in the
direction of dorsi flex, plantar flex, inversion, and eversion. The eyes were open and closed
on One leg stand test and Stork Stand Test. Left foot, right foot and bilateral evaluation
were performed on both evaluations. The overal (OA), anterior-posterior (AP), and
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mediolateral (ML) of each component were examined. The application was made for 10
seconds for 5 seconds for each nerve.

Results: As a result of the study, neural mobilization was found to be effective on balance
and muscle strength. It was found that nerve mobilization was effective on static balance
and muscle strength. Stork Test and one-leg standing test results also showed
improvement (p<0,05). Significant improvement in static balance parameters was
observed in biodegradation results (p<0,05). In the dynamic balance parameters only a
significant improvement was observed in some of the parameters. (p<0,05).

Discussion: It was later stated that the control group should be supported with studies
like eldery patient and athlete.

Giris:

Sinir mobilizasyonu, sinir sisteminin ilgili patolojilerinde kullanilan bir tedavi yontemidir.
Temel amaci, sinir dokusu iizerindeki ekstrinsik basinglar1 azaltmak ve optimum
norofizyolojik fonksiyonun artirmak i¢in sinir dokularinin hareketi ile kendilerini
cevreleyen mekanik araytizler arasindaki dinamik dengeyi restore etmektir (1,2).
Periferik sinir sistemi kendisini cevreleyen dokularla iligkili olarak ve bunlardan bagimsiz
olarak hareket etme ve kayabilme o6zelligine sahiptir. Sinirlerin kayma ozelligi, asir1
gerginligin neden oldugu intranoéral basing artmasina karsi da koruyucu 6zellige sahiptir
(1,3,4).

Denge kisinin viicut agirlik merkezini destek yiizeyi icerisinde tutabilme ve bu durumu
stirdiirebilme yetenegidir. Optimal denge; viicut kiitle merkezi yada gravite merkezi
destek yiizeyi icerisinde oldugunda saglanir. Bir nesneye etki eden kuvvetlerin birbirine
esit ve zit yonde olmasi durumuna statik denge adlandirilir. Dengenin hareket aninda da
korunmasina dinamik denge adlandirilmaktadir (5,6).

Sinir mobilizasyon tekniginin literatiirde agriy1 azaltma, periferik sinir beslenmesini
arttirma, noral dokunun 6demini azaltma, sempatik tonusu azaltma, normal n6romekanik
ve fizyolojik fonksiyonlar1 diizenleme gibi bir¢ok etkilerinin oldugunu gésteren ¢alismalar
olmakla birlikte sonuglar tartismalidir. Sinir mobilizasyonu ile ilgili ¢alismalar daha ¢ok
servikal ve lumbal diskopatilerde kullanilmaktadir. Sinir mobilizasyonuyla ilgili yapilan
arastirmalarda terapatik etkiler saglansa da bu ¢alismalar limitli ve tartismalidir. (7,8).
Calismada amacimiz ise sinir mobilizasyonunda ¢alismalarda ¢ok deginilmeyen dengenin
degerlendirilmesidir.

YONTEM:

Calismaya Bahcesehir Universitesi ogrencileri dahil edildi. Tedavi éncesi ve sonrasi
degerlendirme yapildi. Akut etkiler incelendigi i¢in sinir mobilizasyonundan hemen
sonra en fazla 10 dakika i¢inde 2. degerlendirilme yapild1 Degerlendirme parametreleri,
statik degerlendirme icin Tek Ayak Uzerinde Durma Testi, Stork Ayakta Durma Testi
uygulandi. Dinamik degerlendirme Biodex Balance System™ SD cihazi kullanilarak
yapildL

Uygulama:
Sinir mobilizasyon teknigi, proksimal ve distal segmentlerin kombine hareketleri ile

semptomlari ortaya ¢ikaran ve segmentlerin tekrarli hareketlerini icerir.
Tibial sinir mobilizasyonu; diz ekstansiyonda iken kalc¢a fleksiyon-abduksiyon-eksternal
rotasyona getirilir ve ayak bilegi dorsi fleksiyon-eversiyon pozisyonuna alinir. (9)
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Peroneal sinir mobilizasyonu; diz ekstansiyonda iken kalca fleksiyon-adduksiyon-
internal rotasyona getirilir ve ayak bilegi plantar fleksiyon-inversiyon pozisyonuna alinir
(10).

Biodex Balance System

Denge: Biodex Denge Sistemi SD, USA ile degerlendirildi. Denge degerlendirme ve
egitiminde kullanilan ¢ok yonli bir cihazdir. Hastanin yumusak ve/veya sert zemin
lizerindeki denge yetenegini gecerli, giivenilir bir sekilde 6l¢mektedir Testler, her iki ayak
yerle temas halindeyken, gozler acik sekilde yapilmistir. Tiim hastalar ayni platform
diizeyinde sert zeminde test edilmistir. Biodex cihazi, birden ¢ok dilizlemde hareket
etmeye yarayan birgok eksenli dairesel platformdan olusur. Bireyin, anterior-posterior
(AP) ve medial-lateral (ML) 49 eksenlerden sapma miktarina gore; AP indeks (AP), ML
indeks (ML), toplam overall (OA) hesaplanmaktir (5,6).

Stork Tek Ayak Uzerinde Durma

Bireylerin tek bacak iizerinde durma siireleri kaydedilerek statik dengeleri 6l¢iildii. Once
gozler acik sonra gozler kapali degerlendirildi. Tek tek her iki bacak i¢cin denenmistir. Ug
tekrar sansi taninarak degerlerin aritmetik ortalamasi alindi (11).

Kas kuvveti

Kas kuvveti, MF2 Microfet 2 Manuel Muscle Tester degerlendirildi. Objektif ve kantitatif
olciim saglar. izometrik kompresyon kuvveti degerlendirilir. Ekstremitenin sabit bir alete
maksimum uyguladig1 kuvvetin basincini 1b veya kg olarak gosterir. izokinetik sisteme
gore diisiik maliyetli, daha kiiciik ve kolay calistirilir. Kas kuvveti degerlendirmesi her iki
ayak icin dorsi fleksiyon, plantar fleksiyon, inversiyon ve eversiyon yoniinde yapildi (12) .

BULGULAR:
Calismaya 20 birey dahil edildi. Calismaya 14 kadin, 9 erkek katildi. Bireylerin yas
ortalamasi ise 21,65'dir.

Tablo1: Degerlendirme parametreleri (Kas kuvveti, Stork Tek Ayakta Uzerinde Durma ve
Biodex) sonuclari

TO TS p

Sag Dorsi Flex Kuvveti 13,56+6,28 20,28+ 9,04 0,001
Sol Dorsi Flex Kuvveti 13.5746.33 19,46+11,73 0,005
Sag Plantar Flex Kuvveti 13.50 +5 79 17,82 £6,82 0,002
Sol Plantar Flex Kuvveti 11.88 +3 50 17,80+7,08 0,000
Sag Eversiyon Kuvveti 10.71+3.95 14,91+4,81 0,002
Sol Eversiyon Kuvveti 9,91+3,25 14,2345,18 0,005
Sol Inversiyon Kuvveti 10,48+4,55 14,41+5,70 0,007
Stork Sag Ayak Uzerinde 2256930 26,11+6,98 0,002
Durma

Stork Sol Ayak Uzerinde 221749,76 22,89+8,82 0,00
Durma
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TO TS P

SD(:llr'Il‘ne;( Ayak Uzerinde 1811£9,92 25,50+6,97 0,00
SD:iﬁ:;k Ayak Uzerinde 17,3949 49 26,67+6,86 0,001
Statik Cift Ayak OA 0,4440.16 0,28+0,10 0,002
Statik Cift Ayak AP 0,2540,06 0,25+0,09 0,002
Statik Cift Ayak ML 0,2540,09 0,15+0,08 0,001
Statik Sag Ayak OA 1,45+1,20 1,10+1,00 0,001
Statik Sag Ayak AP 0,87+0,43 0,66 0,37 0,001
Statik Sag Ayak ML 0,79+0,92 0,65 0,37 0,001
Statik Sol Ayak OA 158+1.16 1,10+1,00 0,002
Statik Sol Ayak AP 1,07+0,73 0,82+0,61 0,002
Statik Sol Ayak ML 0,7440.36 0,51+0,23 0,080
Dinamik Cift Ayak OA 0,76+0,25 0,64+0,33 0,001
Dinamik Cift Ayak OA 1384035 0,9+0,22 0,005
Dinamik Cift Ayak AP 0,51£0,22 0,44+0,27 0,069
Dinamik Cift Ayak ML 0,63+0,22 0,49+0,25 0,070
Dinamik Cift Ayak OA 1,38+0,82 0,96+0,76 0,001
Dinamik Cift Ayak AP 0,87+0,44 0,74+0,28 0,001
Dinamik Cift Ayak ML 0,81 £0,40 0,72+0,62 0,018
Dinamik Cift Ayak OA 1,03+0 42 0,80+0,41 0,00
Dinamik Cift Ayak AP 0,97+0,62 0,89+0,53 0,237
Dinamik Cift Ayak ML 1194151 0,95 +1,04 0,076
TO: Tedavi Oncesi TS: Tedavi Sonrasi, Flex: Fleksiyon, p<0,005

TARTISMA

Sinir mobilizasyon tekniginin literatiirde agriy1 azaltma, periferik sinir beslenmesini
arttirma, néral dokunun 6demini azaltma, sempatik tonusu azaltma, normal né6romekanik
ve fizyolojik fonksiyonlar1 diizenleme gibi bir¢ok etkilerinin oldugunu gosteren ¢calismalar
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olmakla birlikte sonuglar tartismaldir. (13,14) Calismamizda sinir mobilizasyonunun
belirttigimiz etkilerinden faydalanarak dengeyi artirmasi hedeflendi.

Gladson ve arkadaslar: sinir mobilizasyonun etkinligini fareler lizerinde yaptiklar1 bir
calismada incelemislerdir. Denekleri, herhangi bir tedavi uygulanmayan kontrol grubu,
pasif germe uygulanan germe grubu ve noral mobilizasyon uygulanan néral grubu olmak
lizere randomize etmisler ve deneklerde sag siyatik sinirdeki lezyon deneysel lezyon
protokoliine uygun olarak olusturulmustur. Tedavi o©ncesi ve sonrasi farelerde
fonksiyonel durum 1 dakikada metal bir silindirdeki PET degeri (paw elevation time) ile
belirlenmistir. PET degerlerine gore pasif germe ve noral grupta agrinin azalmasiyla
fonksiyonellikte artma olmus fakat noéral mobilizasyon diger gruba gore daha etkili
bulunmustur. Arastirmacilar néral mobilizasyon tekniginin pasif germe teknigi gére daha
yararli olabilecegini rapor etmislerdir (15).

Glinendi ve arkadaslarinin yaptikli calismada saglikli bireylere diiz bacak germe testi
yapmislardir. Test sonucunda tibial sinirin F dalga parametrelerini incelenmislerdir.
Kalca nétral pozisyonda ve 90° fleksiyon pozisyonunda degerlendirme yapmislardir.
Calisma sonucunda elde edilen bulgular 1s18inda farkli pozisyon ve sinir testlerinde
sinirde farkli amplitiitler gorildigi saptanmistir. Bizde c¢alismamizda sinir
mobilizasyonu ile sinirin amplitiinde degisme hedefledik(16). Bunun sonucunda sinir
mobilizasyonundan sonra kas kuvvetinde artis gorildi.

Basson ve arkadaslarinin 2017 yilinda yaptiklari derlemede sinir mobilizasyonunun kas-
iskelet sistemi tlizerine etkilerini incelemektedir. Kirk makaleyi inceledikleri derlemede
17 makalenin giivenirliliginin yeterli olmadig tespit edilmistir. Derleme sonucunda elde
edilen veriler kapsaminda boyun ve sirt bolgesinde sinir mobilizasyon tekniginin etkili
oldugu ancak diger bolgelerde etkinliginin olmadig1 gorildi (17). Calismamizin
sonucunda sinir mobilizasyonun kas kuvveti ve statik denge lizerinde etkili oldugu ancak
dinamik denge iizerinde etkili olmadig: goriildii. Statik denge skorlarindaki artisin ikinci
degerlendirme olmasi sebebiyle hareketin 6grenilmesine baglh olarak da gelisme ihtimali
s6z konusudur. Ancak yinede veriler dengenin sinir mobilizasyonu sonucunda arttigi
gorilmustiir.

Sharma ve arkadaslarinin yaptiklari ¢alismada sinir kaydirma ve germe egzersizlerinin
hamstring kasi statik germe egzersizine gore etkisini incelemislerdir. Hem statik germe
hemde sinir kaydirma egzersizlerinin oldugu grup en iyi sonuglari vermistir. Ancak statik
germe ve dinamik germenin birbirine iistiinliikleri olmadig1 belirlenmistir (18).

Erol ve arkadaslarinin yaptiklari ¢alismada yaslar1 16 ile 20 yi1l arasinda olan 38 erkek
futbolcu dahil edildi. Katilimcilar 3 gruba ayrildi: 1. gruba sirtiistii pozisyonda statik
hamstring germe, 2. gruba siyatik sinir néral mobilizasyonu, 3. gruba mulligan yéntemine
gore traksiyonla diiz bacak kaldirma teknigi uygulandi. Uygulama siiresi her 3 teknik i¢in
de 60 saniye olarak belirlendi. Uygulama Oncesi ve sonrasi katilimcilarin dominant alt
ekstremitesi gonyometre kullanilarak diiz bacak kaldirma testi ile aktif ve pasif olarak
degerlendirildi. Calisma sonucunda elde edilen bulgulara gore ii¢ grubun birbirine
tistiinltikleri olmadigi saptandi (19).

Calisma sonucunda sinir mobilizasyonunun denge ve kas kuvveti lizerinde etkili oldugu
goriildi. Sinir mobilizasyonun statik denge ve kas kuvveti iizerine etkili oldugu saptandi.
Stork Testi ve Tek Ayak Uzerinde Durma Testi sonuclarinda da gelisme gozlendi. Biodex
sonuglarinda statik denge parametrelerinde anlamli diizeyde gelisme goriildii. Dinamik
denge parametrelerinde ise sadece parametrelerin bir kisminda anlaml diizeyde iyilesme
gorildi.
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LIMITASYONLAR:
Calismamizda sadece miidahale grubu vardi. Kontrol grubu ise bulunmamaktadir.
Calismamizin en biiyiik limitasyonu bu durumdur. Ayrica ¢alismadaki bireylerin saglikli
bireylerde degerlendirme yapmamiz bu etki degerini diisiirmektedir. Ilerideki
calismalarda farkli hastalik gruplar ile hasta sayisini artirarark galismalar yapmayi
hedeflenemekteyiz.
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Ozet:

Bir egzersiz programini uzun siire devam ettirebilmek motivasyon gerektirir. Akill
telefonlara indirilebilinen uygulamalar hem egzersiz yapmak i¢cin gerekli motivasyonun
saglanmasinda, hem cesitli egzersiz listelerinin olusturulmasinda, hem de populasyonun
coguna ulasilmasinda en 6nemli araglar arasindadir. 5 denek ile yapilacak olan bu pilot
calismada akill telefon uygulamalar: aracilifi ile yapilan egzersizlerin denge, kas kuvveti
ve egzersiz algisi lizerine etkisi incelenmistir. Calismaya katilan goniilliller toplamda 10
egzersiz seansini tamamlamislardir. Olgme ve degerlendirme bu 10 seanstan once ve
sonra yapilmistir. Denge Biodex Denge Sistemi ile, kas kuvveti MicroFET 2 El
Dinamometresi ile ve egzersiz algisi Egzersiz Degisim Siirecleri Olgegi ile
degerlendirilmistir.

Anahtar Kelime ve Deyimler: Akilli Telefon Uygulamalari, Denge, Kuvvet, Egzersiz Algisi

Abstract:

Maintaining an exercise program for a long time requires motivation. Applications that
can be downloaded to smartphones are among the most important tools in providing the
motivation for exercising, in creating various exercise lists and in reaching the majority of
populations. We studied the effects of exercises made through smart phone applications
on balance, muscle strength and exercise perception as a pilot study. A specific exercise
program in a mobile phone application was requested to download by 5 healthy
individuals in the study. Volunteers who participated in the study completed total of 10
exercise sessions. Testing and evaluation was done both before and after the total 10
sessions. Balance was assessed by Biodex Balance Systems, muscle strength was assessed
by MicroFET 2 Hand Dynamometer and the exercise perception will be assessed by Stages
of Exercise Change Scale.

Keywords and Phrases: Smartphone Applications, Balance, Strength, Exercise
Perception

Giris

Yapilan calismalara gore, 2015 yilinda Avrupa’nin %60’inin, Amerika’nin %72’sinin,
gelismekte olan iilkelerin ise %37’sinin akilli telefonu bulunmaktadir. Akilli telefonlar ve
tabletler gibi mobil cihazlar diinyadaki internet trafiginin %49’unu olusturmaktadir. Bu
trafigin cogunlugunu telefonlara indirilen uygulamalar olusturmaktadir. Yan1 sira, mobil
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cihazlara 2016 yilinda indirilen saglik uygulamalarinin 3.2 milyar oldugu tahmin
edilmektedir (Coorey ve ark., 2018; Higgins ve ark., 2016).

Bir egzersiz programini uzun siire siirdiirmek motivasyon gerektirir (Kranz ve ark. 2012).
Akilli telefonlara indirilebilecek uygulamalar hem egzersiz yapmak icin motivasyonun
saglanmasinda hem egzersiz listelerinin ¢esitlendirilmesinde hem de genis
popiilasyonlara ulasilmasinda en 6nemli araglardan birisi olarak diisiintilebilir (Beatty et
al., 2013; Dennison et al, 2013).

Materyal ve Metot

Calismaya Istanbul Bahgesehir Universitesi'nde 6grenim gérmekte olan 5 saglikli denek
(2 erkek, 3 kadin) dahil edilmistir. Deneklerin ¢alismaya katilimlar1 goniilliiliik esasina
dayanmaktadir. Tim katilimcilara, uygulanacak prosediir hakkinda bilgi verilmis ve yazili
izinleri alinmistir.

Diizenli saglik kontroliine gitmeyi gerektirmeyecek kadar saglikl tiim bireyler calismaya
dahil edilmis, denge Kkabiliyetini veya kas giiciinli etkileyebilecek ortopedik ya da
norolojik problemi bulunan bireyler ise ¢calismadan dislanmislardir.

Katildiklar1 ilk 6lgme ve degerlendirme seansinda katilimcilarin MicroFET 2 El
Dinamometresi ile omuz, dirsek, kalca, diz ve ayak bilegi fleksiyon kas kuvvetleri
olciilmiis, Biodex Balance System ile statik ve dinamik dengeleri ve Egzersiz Degisim
Siirecleri Olgegi ile egzersiz algilar1 degerlendirilmistir.

Daha sonra, katilimcilardan Nike Training Club” uygulamasini indirmeleri istenmis,
uygulamanin “Uza ve Esne” program gosterilerek haftada 3 kere yapmalari istenmistir.
Bu program toplamda 30 dakika siiren, ev ortaminda yapilabilecek denge ve giiclendirme
egzersizlerini iceren bir programdir. Katilmcilar egzersizleri haftada 3 kere olacak
sekilde toplam 10 kere uyguladiktan sonra ikinci degerlendirme i¢in ¢agirilmislardir ve
ol¢timler tekrarlanmistir.

Sonuclar
Katilimcl sayisinin azligl sebebiyle sonuclar yiizdesel olarak gosterilmis, istatistiksel
analiz yapilmamustir.

Tablo 1: Katilimcilarin Fiziksel Ozellikleri

OrtalamazSS Minimum Maksimum
Yas 26,4 + 3,36 158 182
Kilo (kg) 68,20 +17,25 47 86
Boy (cm) 170 +10,42 158 182
VKI (kg/m?2) 23,06 £3,59 18,80 26,30

SS: Standart Sapma, VKI: Viicut Kitle Indeksi
Katilimcilarin fiziksel 6zellikleri Tablo 1'de gosterilmistir. Buna gore ortalama yas

26,4+3,36; ortalama kilo 68,20+17,25; ortalama boy 170 +10,42 ve ortalama viicut kitle
indeksi 23,06+3,59 olarak bulunmustur.
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Tablo 2: Egzersiz Degisim Siirecleri Olgegi ilk ve Son Olgiim Degerleri ve Artis
Yiizdesi

ik Olgiim Son Olgiim Skoru  Artis Yiizdesi (%)
Skoru
Egzersiz Degisim 107,2 111.8 4,64

Siirecleri Olcegi

Katilimcilar1 Egzersiz Siirecleri Degisim Olgegi'ne verdikleri yanitlara gore hesaplanan
skorlar ve bu skorlarin degisim yiizdesi Tablo 2’de gdsterilmistir. Buna gore ilk 6l¢iim
skoru 107,2; son dl¢lim skoru 111,8 ve artis %4,64 olarak bulunmustur.

Tablo 3: MicroFET El Dinamometresi ilk ve Son Ol¢iim Degerleri ve Artis Yiizdesi

MicroFET2 El1  Fleksér Kas  ilk Ol¢iim (N) Son Olciim (N)  Artis Yiizdesi (%)
Dinamometresi Kuvveti

Omuz Sag 20,47 23,86 15,97
Sol 21,28 23,81 12,54

Dirsek Sag 35,88 39,59 11,42
Sol 34,35 37,28 7,56

Kalga Sag 27,16 30,41 12,92
Sol 25,79 29,98 12,54

Diz Sag 37,47 41,75 11,28
Sol 37,74 42,73 12,76

Ayak Bilegi Sag 33,30 36,36 9,73
Sol 31,02 32,34 4,29

Katilimcilarin fleksér kas kuvvetlerinin ¢alisma 6ncesi ve sonrasi degerleri (Newton
cinsinden) ve bu degerlerdeki artis yilizdesi Tablo 3’te gosterilmistir. Buna gore sag tist
ekstermite omuz kuvveti %15,97, dirsek kuvveti %11,42; sol st ekstremite omuz kuvveti
%12,54, dirsek kuvveti %7,56; sag alt ekstremite kalca kuvveti %12,92, diz kuvveti
%11,28, ayak bilegi kuvveti %9,73; sol alt ekstremite kalga kuvveti %12,54, diz kuvveti
%12,76, ayak bilegi kuvveti %4,29 artmis olarak bulunmustur.
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Tablo 4: Biodex Balance Sistem ilk ve Son Ol¢iim Degerleri ve Artis Yiizdesi

Statik Dinamik
Bilateral Sol Sag Bilateral Sol Sag
_ Overall 0,64 1,28 1,08 1,08 1,48 1,7
" m.? Anterior- 0,34 0,7 0,7 0,8 1,14 1,06
Olgiim .
Posterior
Medial-Lateral 0,5 1,02 0,6 0,64 0,78 1,24
Overall 0,56 1,16 0,86 0,84 1,24 0,46
Son Anterior- 0,26 0,58 0,5 0,58 1,04 084
Olgiim .
Posterior
Medial-Lateral 0,46 0,9 0,5 0,44 0,5 0,66
Overall -19,38 -8,21 -18,33 -12,15 -18,54 -11,11
Artis .
Yiizdesi :ntteru.)r- -21,66 -17,46  -20,73 -16,06 -9,75 -11,30
(%) osterior
Medial-Lateral -20 -13,52 -16,66 -28,33 -33 -33,33

Katilimcilarin statik ve dinamik dengelerinin bilateral, sag ayak ilizerinde ve sol ayak
lizerinde ilk ve son 6l¢lim degerleri ve artis ylizdesi Tablo 4’te gosterilmistir. Buna gore
overall skorlar statik dl¢iim icin bilateral durusta 0,64’ten 0,56’ya (%19,38), sol ayak
lizerinde durusta 11,28’den 1,16’ya (%8,21), sag ayak lizerine durusta 1,08’den 0,86’ya
(%18,33) gerilemistir. Bu skorlar dinamik 6l¢tim i¢in bilateral durusta 1,08’den 0,84’e
(%12,15), sol ayak lizerinde durusta 1,48’den 1,24’e (%18,54), sag ayak lizerinde durusta
1,70’ten 0,46’ya (%11,11) gerilemistir.

Tartisma ve Sonuc¢

Literatiire bakildiginda, elektronik cihazlar araciligi ile yapilan rehabilitasyon ve egzersiz
programlarini iceren ¢alismalarin bulundugunu séylemek miimkiindiir. Ornegin Marshall
ve ark.nin (2008) yaptig1 bir calismada standart rehabilitasyon programina ait 12
egzersizi iceren bir pilot uygulama gelistirmisler ve bu uygulama aracilig1 ile
fizyoterapistin hastalarini uzaktan takip etmelerini miimkiin kilmiglardir.

Bir baska calismada (Glynn ve ark. 2014) giinde 10.000 adim atilmasini saglamak
amaciyla 30 dakika yiriyis verilen kontrol grubuna karsilik g¢alisma grubunun
telefonlarina, attiklar1 adimlari takip eden bir akilli telefon uygulamasi indirtmisler ve iki
grubun karsilastirilmasi sonucu uygulamanin daha etkili oldugunu gézlemlemislerdir.
Coorey ve arkadaslari ise (2018) yaptiklar1 meta-analizde, akilli cihaz uygulamalari ile
yapilmis olan 10 calismayi incelemisler ve akilli cihaz uygulamalarinin, risk faktori
kontroliinde ve Kkisilerin kendi sagliklarini takip etmede siirdiiriilebilir, giivenilir ve az
maliyetli oldugunu belirtmislerdir.

Yaptigimiz pilot ¢alisma literatiir ile uyumlu bulunmustur. Kisilerin kas kuvvetlerinin
arttigl, egzersiz yapmada daha istekli olduklar1 ve hem statik hem de dinamik
dengelerinin gelistigi gozlemlenmistir. Buna gore, akilli cihaz uygulamalarinin kisilerin
sagligi lizerinde olumlu etkiler yaratabilecegi diisiinilmiistiir.

Calismanin bazi limitasyonlar1 ve gli¢lii yanlar1 bulunmaktadir. Uygulamanin ticretsiz
olmasi, kullanilmasinin kolay olmasi ve ilave cihaz gerektirmemesi ¢alismanin gii¢li
yanlarini olustururken, orneklem biiyiikligliniin kiiciik olmas1 ve buna bagh olarak
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istatistiksel analizin yapilmamis olmasi, ¢alisma siiresinin kisa olmasi, bir kontrol
grubunun ve c¢alisma bittikten sonra takibin olmamasi ¢alismanin limitasyonlarini
olusturmaktadir. Ancak bu ¢alismanin, bir 6n ¢alisma oldugu ve 6rneklem biiytikliigiiniin
artmakta oldugu unutulmamalidir.

Anahtar Kelime ve Deyimler: Akilli Telefon Uygulamalari, Denge, Kuvvet, Egzersiz Algisi
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Ozet:

Insanin yasami boyunca kazalar ya da diger biyolojik etkenlerden dolay1 viicudunda
fonksiyonel zayifliklar olusabilmektedir. Boyle durumlarda, zarar gérmiis ekstremitelere
odaklanan devamli ve verimli egzersizler motor hareketlerini ¢alistirarak fonksiyonel
kayiplar1 geri kazanmada biiyiik yararlara sahiptir. Giinimiz rehabilitasyon
prosediiriinde, bahsedilen hareketler ¢cogunlukla terapistler tarafindan uygulanmasina
ragmen, teknolojinin ilerlemesinin de yardimiyla, robotik rehabilitasyon sistemleri hizla
bu tedavilerde etkin olmaya baslamistir. Artan niifus ile iliskili olarak hastalara oranla
sinirli kalan terapist sayisi nedeniyle robotik rehabilitasyon sistemleri, egzersizlerin
dogrulugunun yani sira hastalarin tedaviye ulasma sansini da arttirmaktadir. Bu
gercekler goz Oniine alindiginda, bu c¢alisma basit kinematik sentez prosediirlerini
izleyerek tek serbestlik dereceli robotik rehabilitasyon mekanizmasi tasariminin etkili bir
yontemini sunmaktadir. Bu yaklasimi gosterebilmek igin insan {list ekstremite
rehabilitasyonu arastirma boélgesi olarak, giinliik sa¢ tarama hareketi de tedavi egzersizi
olarak ele alinmistir. Bu calismada, “body guidance” kinematik sentez yontemi
kullanilarak robot u¢ noktasini sa¢ tarama hareketinin yoriingesini asgari hata ile takip
eden tek serbestlik dereceli bir mekanizma tasarlanmistir. Dogal hareket verileri orta
yash ve saglikli kisilerden OptiTrack 3D optik hareket yakalama sistemi kullanilarak
toplanmistir. Kinematik sentezden kaynakli sistemin toplam hatasi1 farkli yaklasiklik
yontemleri kullanilarak azaltilmistir. Calisma sonucunda ileriki ¢alismalarla birlikte
sonuglar sunulmus ve tartisilmistir.

Anahtar Kelimeler: Kinematik Sentez, Ust Ekstremite, Fonksiyon Uretimi,
Rehabilitasyon Robotigi, Hareket Yakalama

Abstract:

Throughout the human lifetime, functional declines in body regions might occur due to
the accidents or other biological factors. In case of these scenarios, continuous and
efficient exercises that are focused on the injured extremities have great benefits in terms
of regaining functional losses by retraining motor movements. Although these actions are
mostly carried out by therapists in current rehabilitation procedures, by the help of
technological advancements, robotic rehabilitation systems also begin to be incorporated
rapidly into these treatments. In the light of this, not only the accuracy of the exercises but
also the recovery chances of the patients have increased while there exist limited number
of therapists compared with the increased rehabilitation needs in relation with the
population growth. Considering these facts, this study introduces an effective
methodology in the design of a single degree of freedom robotic rehabilitation mechanism
by utilizing simple kinematic synthesis procedures. In order to demonstrate the approach,
rehabilitation of human upper extremity and regular hair combing motion are taken as
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the research and treatment exercise targets respectively. During this study, a single
degree of freedom mechanism was designed by using body guidance kinematic synthesis,
where the end effector of the mechanism follows the trajectory of hair combing action
with minimal error. The natural motion data was captured from middle aged healthy
subjects by using OptiTrack 3D optical tracking system. Different approximation methods
were used to reduce overall synthesis error. At the end of the study results were
introduced and discussed along with the future work studies.

Keywords: Rehabilitation, Kinematic Synthesis, Motion Capture, Motion Analysis

1.Introduction:

Functional declines due to any reasons affect the motor task performance of the human
body. In such situations, need for physical therapy arises in order to regain the
functionality of the affected area as proper as possible. This improvement increases the
quality of the daily life of any patient both physically and mentally. During physical
therapy, therapists are generally needed for helping these patients to repeat planned and
repeated motion patterns. As it can easily be guessed, physical therapy sessions need
great dedication since the therapists is in direct contact with the patient. Due to the fact
that therapy sessions requires long periods of time that forces therapists to their limits
both physically and mentally, the loss of their concentration during the treatment cannot
be ignored. This might cause the quality of the therapy to decrease. Also, as the population
of the human race grows faster each day that followed by the increase in the number of
elderly population, need for therapists increases continuously. Because of these reasons,
using robotic technology in physical therapies becomes more vital and common recently.
Many robotic rehabilitation devices and machines are started to be developed for
rehabilitation in order to increase the repeatability and the quality of the treatments. It
should also be noted that, in order to increase the efficiency of any treatment that is
related with the rehabilitation, motion selection for repetition has great importance.
Recent studies show that using activities of daily life during rehabilitation increases the
chances of recovery due to included mental feedback. In terms of the patient, making
contact with daily activities increases the functional freedom by eliminating the
limitations. This efficiency increase in the activities of daily life results in treatment
satisfaction, which becomes the main motivation source for the patient to continue
further.

Considering all of these facts, the main purpose of this paper is to propose a mathematical
procedure to design single degree of freedom rehabilitation mechanism by utilizing body
guidance kinematic synthesis so that the end effector of the manipulator will direct the
patients hand to follow a desired trajectory of a common activity of daily life. In the light
of this combing hair movement is chosen as daily life activity, since the shoulder and
elbow joints are used during this movement, which is very important and complex for the
upper extremity rehabilitation.

2.Trajectory Data Collection and Normalization

In order to design a mechanism by utilizing kinematic synthesis procedures for this task,
desired trajectory of hair combing is needed that must be followed as closely as possible
by the end effector of the mechanism. Therefore, collecting motion data from a healthy
person, who performs combing hair movement, plays a vital role. In this regard, Optitrack
3D motion capture system with 3 cameras was used for collecting motion data (Figure 1).
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During the data capture, single optical marker was placed on the chest of the subject, and
another optical marker was placed on the subject’s right wrist. At this point the chest
marker was assumed as the origin of the body coordinate frame, where it is almost super
stable. Thus the whole captured movement of combing hair was performed using the
marker on the wrist.

Figure 1. Optitrack 3D Motion Capture System with the Subject

In order the record the motion data of the markers that are attached on the wrist and
chest during the procedure, official motion capture software of OptiTrack system, Motive,
was used (Figure 2).

Figure 2. Motive Software Interface
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All data captured by the software were exported to a csv file in order to be analyzed later
by using MATLAB. Combing hair motion was performed in front of the motion capture
system eight times. During these procedure wrist and chest position changes in 3D can be
seen in Figure 3.
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Figure 3. Motion Data of Chest and Wrist during the Capture
As seen from the graphs, movement of the chest in all dimensions is in the level of

millimeters, which is quite sufficient for the stable case.

After the collection of data, the workspace of the combing hair motion was introduced by
showing recorded data cloud in a graph (Figure 4).

Figure 4. Motion Capture Data in 3D

In order to simplify the synthesis methodology, presented data should be altered to a

plane by finding the equation of this best fit plane for all points in the workspace.

Let’s now consider the general plane equation in a Cartesian workspace as
ax+by+c=z (D)

Considering the fact that all of the captured points should satisfy this equation in order to

be on this plane, following equation set can be written in matrix form as,
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Since the system becomes overdefined, in order to find the constants a, b and c, left pseudo
inverse of the matrix A should be used as below

a
[bl =(ATA)"1ATB (3)
(o

Solution of equation 3 gives the coefficients for the best fit plane for the captured data
cloud (Figure 5).

Figure 5. Best Fit Plane for the Captured 3D Data Cloud for Hair Combing Motion
From this point, all of the points in the data should be projected to the calculated plane to
get a planar workspace. In order to achieve this, unit vector of the plane normal and the
position vector between an arbitrary point on this plane and the data point should be used
(Figure 6).

Figure 6. Projection Procedure
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As seen in figure 6, projection procedure can be carried out by using equations below as

¥ = DataPoint(x,y,z) — ArbitraryPointOnPlane(x,y, z)
Distance = V-1l (4)

ProjectedPoint(x,y,z) = DataPoint(x,y,z) — Distance x v

Here, v is the vector between the interested data point and an arbitrary point on the
plane, which can be seen in figure 6 with red color. The vertical distance between the point
and the plane can be calculated by projecting this vector on to the unit normal vector
direction by the dot product of the unit normal vector of the plane and v” vector (green).
After this operation the projected point can be found by subtracting the distance from the
interested data point. This procedure was repeated for all the data points in the cloud
(Figure 7).

2643 115000 - (10549 5000 - S873110000 12543 475000 - 10518 x}15000 - 587310000

1= B "'-;\._“
i =

Figure 7. Projected Data Cloud

In order to apply kinematic synthesis procedure, a regression curve is needed, which
should be dependent on single variable (i.e. y=f(x)). For this reason, the plane should be
aligned by the xy plane by utilizing rotation matrices to get rid of the z variable. This
procedure can be followed as shown below

e The angle between ¥ and k= (0,0,1)7 can be found by,
G|
cosf = i (5)
e The axis of rotation has to be orthogonal to ¥ and E, so the axis of the rotation can
be introduced as,
(¥ xk)
[¥]

u= = (uy,up,0)7 (6)

¢ Finally the rotation matrix can be found as below,

cosf + uf(1 — cosf) wiuz(1l — cosd) tug sin @
ujta(1l — cosf) cosf +u3(l — cosf) —u;sinf (7)
— s 5in @ Uy sin # cos

If the rotation matrix (Eqn 7) is applied to all of the projected points, all points on the data
cloud becomes parallel to xy plane. After the additional rotation around z axis, a
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continuous objective curve from the modified data cloud can be drawn by using MATLAB
curve fitting tool (Figure 8).

8080

Figure 8. Modified Data Cloud and the Regression Curve

3. Kinematic Synthesis Procedure

In order to reduce the required number of construction parameters and the non-linearity
of the system, four bar mechasim was assumed to be the sum of two serial arms (Figure
9), whose end effector positions and orientations are the same during the related

movement.
@___,..-—-‘.
/? ="leg r\/‘ + Q/

Figure 9. Representation of the Four Bar by the Combination of Two Serial Chains

If the construction parameters of one of the serial arms (Figure 10) were synthesized
analytically for the desired regression curve, because of the cubic functions on the
equations, the solution of the other serial arm was also presented together. Thus
combination of these results forms the whole four bar mechanism.
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Figure 10. Construction Parameters and the Variables of RR Serial Chain

From the captured data, desired trajectory of the end effector with its orientation is
known for the selected motion. In order to find the construction parametersa,b,p,® of the
RR serial arm that will follow this trajectory with minimal error, synthesis procedure
should start with the loop closure equation,

pcos® + acosO + bcosa = x, psin® + asinf + bsina =y (8)

Using equation 8, 6 angle should be eliminated from the equation in order to form the
objective function as no information is available for this variable. If the terms with 6 angle
are gathered to the one side of the equation and their squares are added together
following function will be achieved,
b? — a? + p?+ x*+ y?—2b(xcosa + ysina) — 2px cos @ — 2py sin @
: , 9)
+ 2bp (cosa cos@ + sinasin@) = 0

If all of the terms in equation 9 are divided by 2b, objective function of the synthesis task
will be achieved and it can be written in polynomial form.

b2-a?+p? | 1 (x*+ 0s® sin® .
. 2P +—(x 2 PO x — B2y — (xcosa + ysina) = 0

2
= = ) + pcos@cosa + psin@sina — =

- o S e Nt e P NP i P e ey
Po 1 fa P f2 P3 fs P. fa Ps fs E

Pofo + Pif1 + Pofy + Psfs + Pyfs + Psfs —F =0 (10)

Although the polynomial form of the objective function (Eqn. 10) seems to be an equation
with 6 unknowns, it is actually an equation with 4 unknowns since P, and Py are
dependent onP;, P,, P5. Thus before advancing further equation 10 should be linearized.
Let’s assume the independent parameters as nonlinear parameters of the equation as,
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P4=_P1P2=7\1}

P5=—P1P3=)\2 (11)

and all of the remaining constants are linearly dependent on these nonlinear parameters
as,

P, =1, + mA + A, (i = 0,1,2,3) (12)

If equation 12 is inserted in to equation 10, polynomial form of the objective function
becomes,

(Lo + Moy + oA fo + (4 + mudy + myA)fi + (I + muAy + 1) f
+ (l3 +m3)\1+ n3)\2)f3+ )\1]21,"‘ )\sz—F=O (13)

After the linear and related nonlinear parts are separated from equation 13, three sets of
equations will be constructed as,

lofo+ Lfi+ Lfa+ I3fs=F
Mmofo + mifi + myf, + msfs = —f, (14)

Nofo + Mifi + naofa + n3fs = —fs

In order to solve the unknowns of equation 14, 4 precision point sets (x;, y;, @; where i =
1,2,3,4) are required to generate 12 equations with 12 unknowns. These equations can be
written in matrix form as,

2 1217 fR |k

|f03 f13 f23 f33| L

VA A L

[fo1 fll le f31] my [_fztl]

Ifo2 i 32I my I‘fz}zl

VA ol M B B A

VA ol ]

12 £ Almg |

e fEfR |l _|

e £ £ £ [-F

s g |
In order to find the constants of the polynomial function (Eqn. 10), equation 11 should be
used as the only unknowns left are the nonlinear parameters,

[fo fi i fi] ly F,
_|F2
Fy

(15)

)\1 = _(ll + m17\1 + n17\2) (lz + m27\1 + nz)\z)
)\2 = _(ll + m17\1 + n17\2) (l3 + m3)\1 + n3)\2) (16)

If equation 16 is solved, it can easily be seen that equations with distinct A variables are
cubic. Thus, there will be three solution sets.
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It should be noted that selection of the precision points should be carried out from the
desired trajectory that is the formed regression curve for this study (Figure 11).

Desired Function with Precision Points
T T T

200

100 [

-200 [

-400 -

L
-400 -300

L L
-100 0
X [mm]

L
200

L
300 400

Figure 11. Regression Curve with Selected Precision Points

After the selection of the precision point sets, construction parameters of the system can
be calculated by using equations 10 through 17 and distinct results can be combined to
form a single degree of freedom four bar mechanism. Utilizing the captured data, the table
below represents the calculated values of the constructed parameters for the desired

trajectory.

Table 1. Construction Parameters for the Desired Regression Curve

130,8

80,15 311,4 118,5

176,5 78,85

51,5

424,32 180- 338

It can be seen in figure 12 that using the found construction parameters, the actual
trajectory of the constructed four bar mechanism (blue) fits better to the workspace of
the captured data when compared with the regression curve (red). The intersections
between the actual trajectory and the regression curve happens at the given precision

points.
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Figure 12. Actual Trajectory of the Constructed Four Bar Mechanism

4. Conclusion

In this paper, single degree of freedom mechanism, which follows the trajectory of
combing hair motion, is designed by using body guidance kinematic synthesis method for
rehabilitation purposes. The procedure began by collecting data from a middle aged
healthy subject by using Optitrack 3D motion capture system. In order to capture the
motion data passive markers were attached to the chest and right hand wrist of the
subject. After the mathematical modifications on the captured data, regression was
applied to generate the task curve within the workspace cloud. Utilizing kinematic
synthesis procedures, construction parameters of the single degree of freedom four bar
mechanism was found so that its end effector follows the desired rehabilitation trajectory.
Comparison between the desired trajectory and the actual trajectory of the four bar
mechanism was carried out at the end of the study. Future work of the study includes the
application of the body guidance synthesis in a spatial workspace so that the actual
generated trajectory of the end effector can form more natural trajectory for the desired
motion.
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Exoskeleton-Assisted Walking for Persons with Neurological Conditions
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Abstract:

Rehabilitation robotics has gathered much attention due to its demonstrated ability and
potential to augment rehabilitation outcomes and recovery in patients with neurological
disorders, and robotics have been reliable tools in substituting for lost function, augment
power and physical capabilities, and minimizing efforts.

Recovery and the rehabilitation strategy for enhancing lower limb (LL) function in
patients with neurological disorders depends on the type, location, and severity of the
damage. Improvement of the sensorimotor function is attributed to a large degree to
spontaneous recovery in the initial phases and can be achieved by therapies that influence
neuroplasticity. The critical elements for facilitating neuroplasticity include the number
of task/movement, repetition, and task-specificity and rehabilitation robotic systems can
offer repetitive, reproducible movements and considered as a tool to deliver the therapies
efficiently and effectively. In addition to the assist in therapeutic intervention, robotic
systems can also assist in 1) activities of daily living to restore independence and function
such as over-ground walking, and 2) assessment of function (i.e., balance) and monitor
recovery progress.

Robot-assisted LL rehabilitation can be developed and analyzed in the context of the
International Classification of Functioning, Disability, and Health framework with an
emphasis on person-centered rehabilitation. The majority of research has focused on the
neurological population including stroke survivors, spinal cord injury, traumatic brain
injury, and cerebral palsy. Currently, LL rehabilitation robotic systems vary greatly
regarding design and functionality and can be categorized into powered prostheses, static
robots, and wearable robotic orthoses and exoskeletons. Wearable overground
exoskeletons allow the patients to walk overground and explore the environment. The
predefined gait trajectory exoskeletons are designed for mobility, and the devices can be
either assistive or rehabilitation devices. Several LL wearable exoskeletons have been
used to investigate their effectiveness in neurological recovery. Although the cost-
effectiveness of exoskeleton-assisted LL rehabilitation has not been determined and
randomized control trials with larger sample sizes are needed, current studies show
promise that wearable exoskeletons can be used to augment rehabilitation outcomes and
support functional independence for a range of neurological impairments.

In this presentation, we focus on the studies of utilizing wearable overground
exoskeletons in LL rehabilitation in our research center. We present and discuss the
findings of the exoskeleton-assisted gait training in patients with multiple sclerosis and
spinal cord injury and user feedback of exoskeleton-assisted rehabilitation using different
wearable exoskeletons. We also present and discuss the current challenges, future
direction, and opportunities of exoskeleton-assisted lower limb rehabilitation.
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Abstract:

The development of commercially available robotic exoskeleton technology has opened
the door for use of technology in a clinical setting as an aide in implementing strategies
for neurological recovery after injury while reducing the workload on staff and reducing
the risk of injury. The body of research surrounding exoskeleton use and therapy
continues to grow and is demonstrating positive impact for patients when utilizing
exoskeletons during standing and gait training, although further research is needed to
determine the ideal dosing for interventions and minimum threshold or intensity
required in a session to produce measurable change.

Despite these and other unknowns, we are seeing the benefits and positive impact on our
patient’s function with the use of exoskeleton technology as part of our physical therapy
interventions. There are, however, limitations in the rehabilitation setting, such as patient
acuity and short lengths of stay, which impact selection and implementation of treatment
interventions.

In this presentation, we will describe the possible breadth of clinical integration and
challenges with implementation of lower extremity exoskeletons in the continuum of care
and recovery, from a physical therapist’s perspective. We will provide an overview and
comparison of the lower extremity exoskeletons available for clinical use in the USA; Ekso,
Indego, ReWalk and REX. And lastly, case examples utilizing these 4 commercially
available exoskeletons in the inpatient and outpatient setting will be presented and
discussed.
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Abstract:

In this talk, an intra-operative, image-guided, 5 degrees-of-freedom (DOF) robotic system
for needle-based operations developed at the Ozyegin University Robotic Laboratory will
be explained. Information on the robot structure, its control, as well as medical image
processing and system integration will be shared. The main focus of the talk will be the
real-time needle tracking using the developed ultrasound-based intra operative imaging
method. Needle tip is detected in ultrasound images with high accuracy using the needle
segmentation algorithm. despite the tissue deformations and movements caused by
breathing. Control algorithms for biological movement compensation during needle
insertion and real time tracking of the position of the needle versus the target through
medical imaging during the operation will be explained. The robotic system can track the
biological movements caused by breathing during needle insertion and perform relative
compensation accordingly for high accuracy target reach.

Ozkan Bebek

>4
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Néroprotezler icin Beyin Korteksine Duyusal Geribesleme

Burak Giiclii
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Ozet:

Beden duyusuna iliskin isaretleri anlamak motor bozukluklarina yénelik yardimci
cihazlar ve protezler tasarlamak acgisindan 6nem tasimaktadir. Ampiite hastalarin 6nemli
bir kism1 myoelektrik protezleri giinliik yasamdaki islevselliklerinin kisitl olmasindan
dolay1 reddetmektedirler. Bu kisitlamalarin ana nedenlerinden biri hareketin akici ve hizli
olmasina yardimci olan ve cisimlerle etkilesip onlar1 kullanmamiz1 saglayan beden
duyusu bilgisinin standart protezlerde kullaniciya aktarilmamasidir. Sunumda 6ncelikle
dokunma duyusunun anatomik, fizyolojik ve psikofiziksel 6zellikleriyle ilgili kisa bilgiler,
hesaplamali modelleme calismalarindan 6rnekler verilecektir. Onceki projemizde, felgli
hastalardaki sensorimotor bozukluklara kismen yardimci olabilecek yenilik¢i néroprotez
uygulamalarina yonelik, sican beyin korteksine dokunma duyusu bilgisini yapay olarak
aktaran calismalar yapilmistir. Noronlarin dokunsal uyaranlara karsi yanitlarini da
inceleyerek sicanlarin giyebilecegi MEMS-tabanli algilayicilarla kapli bir dokunsal
noroprotez sistemi tiretilmistir. Buradan elde edilen yapay duyu bilgisi DSP'ler tarafindan
gercek zamanl olarak islenerek sican beden duyusu korteksine elektriksel uyaran dizisi
olarak verilmistir. Sicanlar hem dogal deri mekanoreseptorleri aracilifiyla hem de yapay
korteks i¢i uyaranlarla aldiklar1 bilgiyi yorumlayarak egitilmislerdir. Psikofiziksel
gorevlerdeki basarim oranlari karsilastirildiginda bu yontemin noéroprotezlere dokunsal
ve proprioseptif geribesleme saglayarak islevselliklerini arttirabilecegi diisiiniilmektedir.
Ayrica beden duyusu geribeslemesi ile kullanicilarin cihazlar1 daha iyi
icsellestirebilecekleri 6ne siiriilmektedir. Son g¢alismalarimizda iizerinde algilayicilar
tasiyan bir robot elin sagladig1 duyu bilgisi ile hareket bicimlerini ve kavranan cisim
ozelliklerini ¢ikartabilecek yapay 6grenme algoritmalar: kullanilmaktadir.

Anahtar Sozciikler: Noroprotezler, Dokunma Duyusu, Beden Duyusu Korteksi,
Psikofizik, Sican Beyni

Abstract:

Understanding somatosensory signals is important for designing effective assistive
devices and prostheses for motor disabilities. Conventional myoelectric prostheses are
frequently rejected by amputees due to their limited functionality in daily life. One of the
main reasons for this is the lack of somatosensory feedback which is essential for fast,
smooth guidance of movement and for manipulating objects. This presentation will give
a short overview of the sense of touch from anatomical, physiological, psychophysical, and
computational perspectives. Our previous work focused on providing tactile feedback in
cortical neuroprostheses, which is a novel approach to compensate for sensorimotor
dysfunction/loss in paralyzed patients. Based on the vibrotactile responses of cortical
neurons in the primary somatosensory cortex (SI), we designed a MEMS-based tactile
neuroprosthesis system for the rats. The sensory information obtained from the surface
of the device was processed in real time by DSPs, and converted to intracortical
microstimulation (ICMS) of the rat SI cortex. The rats were trained for detecting tactile
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feedback provided through skin mechanoreceptors versus ICMS, and their
psychophysical performances were compared. The results are promising and show that
similar methods for tactile (and proprioceptive) feedback may increase the functionality
and embodiment of neuroprostheses for human use as well. Recently, we have been
working on a sensorized robotic hand to predict movement patterns and object
properties by machine learning algorithms.

Keywords: Neuroprosthetics, Sense of Touch, Somatosensory Cortex, Psychophysics, Rat
Brain
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Volkan Patoglu
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Abstract:

We review the design and the control of self-aligning powered exoskeleton for upper-
extremity and gait rehabilitation. Automatically aligning their joint axes, the novel design
of these exoskeletons enable an ideal match between human joint axes and the device
axes, not only guaranteeing ergonomic interactions throughout physical therapies, but
also extending the type of physical therapies that can be administered using robot-
assisted rehabilitation devices. The human-in-the-loop controllers of these exoskeletons
ensure coordination and synchronization among various degrees of freedom, while
letting patients take control of the speed of the exercise. Furthermore, assistance can be
provided “as-needed” to enable patients to complete a task, while maximally engaging
patients and guaranteeing patient safety through coupled stability.

Volkan Patoglu
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Ankara, Turkey in 1999. He received M.Sc. degrees in Mechanical Engineering and
Electrical Engineering - Systems in 2000 and 2002, respectively, from the University of
Michigan, Ann Arbor. He also received his Ph.D. degree in Mechanical Engineering from
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Ozet:

Bu konusmanin ilk kisminda, Yeditepe Universitesi Robotik Aragtirma Laboratuvari'nda
(RRL) gelistirilen RehabRoby adli bir iist ekstremite robot destekli rehabilitasyon sistemi
icin kullanilan mekanik tasarim ve kontrol teknikleri hakkinda bilgi verilecektir.
Konusmanin ikinci kisminda uyarlanabilir terapi platformu i¢in makine 6grenimi
algoritmalar1 kullanilarak hastalarin duygusal durumunu RehabRoby'ye entegre etme
konusundaki giincel arastirma g¢alismalarindan bahsedilecektir. Konusmanin sonunda,
RehabRoby ve yardimci robotlar hakkinda planlanan gelecekteki arastirma yonergeleri
sunulacaktir.

Abstract:

The first half of this talk is about the mechanical design and control techniques used to
develop an upper limb robot-assisted rehabilitation system called RehabRoby in Robotic
Research Laboratory (RRL) in Yeditepe University. The second half of the talk will review
current research efforts about integrating emotional state of patients into RehabRoby
using machine learning algorithms for an adaptive therapy platform. The last part of the
talk will present the planned future research directions about RehabRoby and assistive
robotics in RRL.

Yeditepe Universitesi Elektrik ve Elektronik Miihendisligi’den Prof. Dr. Duygun Erol
Barkana ve ekibi tarafindan TUBITAK destegi ile Robot Arastirma Laboratuvarinda
RehabRoby adli robot sistemi gelistirildi. Fel¢li hastalarda duygu durumunu taniyan ve
motivasyonu Ol¢erek hastaya uygun egzersiz sunan RehabRoby sayesinde egzersiz ¢esidi
ve zorluk derecesi kisiye uygun ayarlanabilmektedir. RehabRoby ile kontrol edilebilir,
tekrarlanabilir ve 6lc¢iilebilir hareket destegi saglamak miimkiindiir.

Hastalardan, rehabilitasyon gorevine benzeyen bir oyunu oynamalar1 istenmektedir.
Oyun sirasinda kullanicilarin viicut sicakliklari, deri iletkenliklerini ve kalp atislar1 gibi
fizyolojik verileri ol¢iilmektedir. Bu veriler kullanilarak hastalarin pozitif veya negatif
duygu durumlari yani mutlu mu, heyecanli mi veya stresli mi olduklari belirlenmektedir.
Belirlenen duygu durumlarina gore fizik tedavinin zorluk seviyesi kullaniciya uygun bir
sekilde tanimlanmaktadir. Bu ¢alisma ile hastanin fizik tedavi sirasindaki ilgisini ve
motivasyonunu en Ust dlizeye ¢ikarmak amaglanmaktadir.
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Terapatik Egzersiz Robotlarinda Yapay Zeka Tabanl Egzersiz Modelleme

Erhan Akdogan
Yildiz Teknik Universitesi Mekatronik Miihendisligi Béliimii,
Biyomekatronik Arastirma Laboratuvart Koordinatérti
E-mail: eakdogan@yildiz.edu.tr

Ozet:

Terapatik egzersiz robotlar1 rehabilitasyon robot siniflarindan biridir. Bu robotlarin
amaci terapatik egzersizleri robotik platformda modelleyerek gerceklestirmektir.
Boylelikle robotlarin tekrarlanabilirlik, dl¢me ve degerlendirme, uzaktan kontrol
edilebilme ve yiiksek dogrulukta ayni sartlar1 yerine getirebilme 06zelliklerinden
faydalanilarak daha etkin bir terapatik egzersiz stlirecine katki saglarlar.

Konvansiyonel terapatik egzersiz siire¢lerindeki insan ve makine(alet) faktorlerinden
kaynaklanan bazi problemlerin 6niine, terapatik egzersiz robotlari ile gecilebilmektedir.
Klinik ¢alismalarla bu robotlarin etkinligi kanitlanmis ve son 10 yilda artan bir ivme ile
ticarilesen iiriinlerin sayisinda artma meydana gelmistir.

Bu baglik altinda terapatik egzersizlerin ve bunlar icin de manuel egzersizlerin yapay zeka
tabanli olarak nasil modellendigine iliskin bilgiler gercek uygulama ornekleri ile
desteklenerek verilecektir.

Abstract:

Therapeutic exercise robots are one of the rehabilitation robot classes. The aim of this
robots is to model the therapeutic exercises on the robotics platform. Thus, robots
contribute to a more effective therapeutic exercise process by taking advantage of the
reproducibility, measurement and evaluation, remote control and the ability to fulfill the
same conditions with high accuracy.

Therapeutic exercise robots can solve some problems caused by human and machine
(factor) factors in the conventional therapeutic exercise process. Clinical studies have
proven the effectiveness of these robots, and with the acceleration in the past 10 years,
the number of commercialized products has increased.

In this talk, information about how artificial intelligence-based modeling of therapeutic
exercises and manual exercises for them will be given with supporting practical examples.
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Signal and Image Processing Applications in Biomedical Engineering

Aydin Akan
Izmir Katip Celebi University, Deparment of Biomedical Engineering
E-mail: aydin.akan @ikc.edu.tr

Abstract:

Different problems encountered in Biomedical Engineering may be tackled by using
Signal and Image Processing techniques. Time domain or frequency domain methods may
be used to analyze biomedical signals and images to extract information that is useful for
the diagnosis/treatment/follow up of some health conditions. Simple time domain
methods reveal some information about the underlying physical system, however in many
cases frequency domain methods are employed to extract spectral information about the
signal or image of interest. Biomedical signals and images, similar to many other real life
data, are random with non-stationary characteristics by nature. To analyze such signals
with time-varying spectral content, joint time-frequency analysis methods have been
proposed and successfully applied in the analysis and processing of a wide variety of
biological signals and images. Recently, data driven signal decomposition methods have
been introduced and shown to be very suitable for the processing of non-linear and non-
stationary signals. Empirical Mode Decomposition (EMD), Variational Mode
Decomposition (VMD), Ensemble EMD, Multivariate EMD, SynchroSqueezing Transform
(SST), Multivariate SST (MSST) and their different variants are immensly used in the
analysis of biomedical signals to extract valuable information for the detection and
classification purposes. In this talk, we give a brief introduction to our studies applying
these data-driven decomposition methods to biomedical signal and image processing
problems.
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Robotik Teknoloji ile insanin Evrendeki Ayricaligi Yok mu Oluyor?

Ahmet Ozer
Toros Universitesi, Sehir ve Bélge Planlama Béliimii
E-mail: ahmet.ozer@toros.edu.tr

Ozet:

Degerli bir varlik olan insanin 6zelligi 6zelligi onu diger varliklardan ayiran akil yanina
dayanir. Ne var ki son yillardaki iki gelisme bu betimlemeyi tartismali kiliyor. Biri, kimi
hayvanlarda da aklin derece farkiyla tespit edilmis olmasi; digeri de artik sadece
hayvanlarda degil makinelerde de zeka olmasi halidir ki bu durum birincisinden daha
onemli (hatta tehlikeli!) bir gidisata isaret etmektedir. Kiiresellesme ile birlikte 6zellikle
bilginin liretilmesi, saklanmasi ve iletilmesinde biiylik gelismelerin olmasi, biyoloji ile
makinenin birlesmesini getirdi, o da giderek yeni “makine insanlar” ya da “insan
makineler” devrini act1. Bilgisayar ve internet stireci yeni gelismeleri tetikleyerek akilli ya
da zeki makinelerle kiireyi yeni bir durumla kars1 karsiya birakti. Peki bu duruma nasil
geldik? Insanoglunun tarihi siirecte bilinen ii¢ aski ii¢ biiyiik devrime yol act1. “Tas” ile
olan agki; iki milyon yil dnce baslayan “tas devrimi” ile insanoglunu maymunlarin
arasindan c¢ekip aldi. Ardindan “toprak aski”, tarim devrimi ile birlikte insanoglunu
yerelesik hayata gecirmeye basladi, hayvanlari ve bitkileri evcillestirerek yeni bir uygarlik
yarattl. Yaklasik iki ylz yi1l O6nce ise “makine aski” basladi ve endiistri devrimi
insanoglunun hem yasamini kolaylastirdi hem de makinelere ¢ag atlatti. Simdi dérdiinci
asamasina ulastigimiz bu agkin tutkuya doniiserek marazilesmesi ve sonrasinda patolojik
bir hal almasi ihtimali tehlike ¢anlarini ¢aliyor. Birinci sanayi ddoneminde buhar giiciinden
elde edilen enerji ile otomasyona gecen insanoglu, ikinci sanayi devrimi déneminde seri
liretime, icilinclisinde tam otomasyona gecti. Endistri dort dedigimiz dijitallesme
donemine ise internet damgasini vurdu. Artik sadece insanlarin degil nesnelerin
internetinden ve zakasindan bahsediyoruz bu dénemde. Bu gidisat su soruyu akla
getiriyor: Makineler mi akilland1 yoksa insanoglu mu giderek makinelesiyor? Makineleri
lireten makineler ¢aginda nesnelerin neti doneminde artik zekasi olan makineler
insanlarla bir ¢ok alanda yarisir hatta onu gecger oldular. Bu bambaska yeni bir ask
donemi. Can alic1 soru su: Bu agk 61iimstiz mii olacak 6liimciil mii? Bu ¢alisma bu sorulara
son gelismeler 1s181nda cevap ariyor.

Anahtar Kavramlar: insanin Ayricaligi, Yapay Zeka, Robotlar, Makinelesen Insan, ve U
Doéniisii Ihtiyaci
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Is Saghig ve Giivenligi Sisteminde, Robotik Sistemlerin Isci Saghgin1 Korumadaki
Rolii

Giilsah Kinal
Istanbul Gelisim Universitesi, Saghk Bilimleri Yiiksek Okulu, Fizyoterapi ve Rehabilitasyon
Boliimti 34320, Avcilar-Istanbul, Turkey
E-mail: gkinali@gelisim.edu.tr

Ozet:

Iscilerin saglik ve giivenlik icinde calismalarinin saglanmasi gelismis bir toplum icin en
onemli meselelerden biridir. Iscilerin artan saglik ve giivenlik problemlerini énlemek,
teknolojinin getirdigi tirtinlerden faydalanmanin yaninda, toplumsal sagligi da korumanin
onemli amaglarindan biri olmalidir. Kaynaklara gore, is kazalar1 ve meslek hastaliklarinin
toplam maliyetinin tilkelerin milli giderlerinin %1’i ile %3’li arasinda degismektedir. Bu
sonug diisiindiirticii hal almaktadir. Gelismis iilkelere ait tiretim markalarinin, iiretim
tesislerini 6zellikle gelismekte olan tlilkelerde konumlandirdigini géz 6niine aldigimizda,
bu durum gelismekte olan iilkeler i¢in kaldirilamayacak kadar agir bir maliyettir.

Ise bagh kas iskelet sistemi hastaliklari risk faktérler i etiyolojik olarak; ise bagl faktérler,
bireysel ve psikososyal faktorler olarak gruplandirilmistir. Kas iskelet sistemi hastaliklari
isyerlerinde is giinii kayiplarinin en 6nemli nedenidir. Yapilan son ¢alismalar, 6zellikle
otomobil liretimi montaj islerinde ¢alisan iscilerde sik goriilen kas iskelet sistemi
hastaliklarina dikkati cekmistir. Is Saglig1 ve Giivenligi Sistemi icinde, ise bagh hastaliklar
onlemek, bu konuda egitimler vermek ve koruyucu sistemleri gelistirme isverenin
sorumlulugundadir. Bu ragmen, isin dogal yapisindan kaynaklanacak yiikleri sifira
indirmek her zaman miimkiin degildir. Is verimini engellemeden, hem is¢i hem de isvereni
koruyacak onlemlerin alinmasi esastir. Teknolojinin gelismesine bagh olarak, insansiz
calisan makine ve robotlarin gelistirilmesi, agir ve tehlikeli grubuna giren isleri robot ve
makinelere aktarmak agisindan 6nemli bir adimdir. Ancak ince motor isler ve karar verme
gerektiren durumlarda halen insan yeteneginin yerini alan bir teknoloji yoktur. Bu
noktada yardimci teknolojik sistemler, ergonomik tasarimlar ve yardimci robotikler goz
ontlne gelmektedir. Bu sistemler, is¢ilerin ise bagl yiiklerden zarar gérmesini engellemek
amaci ile tasarlanmaktadir. Bu calismanin amaci, is saghgi ve giivenligi sistemi icinde yer
alan yardimc1 teknolojileri ve robotik sistemleri tanitmaktir.

Anahtar Kelimeler ve ifadeler: Ergonomi, isle ilgili Kas ve Iskelet Sistemi Hastaliklari,
Isyerlerinde Robotik Sistemler

Abstract:

Ensuring that workers work in health and safety is one of the most important issues for
an advanced society. Preventing workers' increasing health and safety problems should
be one of the important goals of protecting the social health as well as benefiting from the
products brought by the technology. According to sources, the total cost of work accidents
and occupational diseases varies between 1% and 3% of the national costs of countries.
This result is suggestive. Considering that the production brands of the developed
countries place their production facilities especially in the developing countries, this is a
cost that can not be removed for the developing countries.Work-related musculoskeletal
disorders are risk factors etiologically; work-related factors, and individual and
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psychosocial factors. Musculoskeletal disorders are the most important cause of workday
losses in workers. Recent studies have caught the attention of musculoskeletal diseases,
which are common in workers working in automobile assembly line. Within the
Occupational Health and Safety System, it is the employer's responsibility to prevent
work-related diseases, train them, and develop protective systems. In spite of this, it is not
always possible to reduce the loads caused by the natural structure of work. It is essential
to take measures that will protect both worker and employer without interfering with
work efficiency. Depending on the development of technology, the development of
unmanned machines and robots is an important step in transferring heavy and dangerous
work to robots and machines. However, in the case of fine engine operation and decision
making, there is still no technology that takes the place of human capability. At this point,
auxiliary technological systems, ergonomic designs and auxiliary robotics are considered.
These systems are designed to prevent workers from being damaged by workloads. The
aim of this work is to introduce assistive technologies and robotic systems in the
occupational health and safety system.

Keywords and Phrases: Ergonomics, Work Related Musculo Skeletal Disorders,
Robotics Systems in Workplace
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Yiizey Elektromyografi Sinyali Kullanilarak Calisacak Myoelektrik Ust Ekstremite
Robotik Sistemlerinde Yag Dokusunun Etkisi Ve Kas Aktivasyon Analizi
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Amag:

Teknolojinin gelismesi ile birlikte, ampilitasyon ve gesitli norolojik durumlara bagh
meydana gelen list ekstremite kismi ve tam kayiplar1 myoelektrik protezler ve dis
iskeletler kullanilarak rehabilite edilmeye baglanmistir.  Ust ekstremite robotik
sistemlerinin tasarlanmasinda saglikli bireylerin kas aktivasyon analizleri 6nem
tasimaktadir. Diger bir konu ise yag dokusunun elektromyografi sinyalinin iletilmesinde
nasil bir rol oynadigidir. Bu ¢alismayi, ylizey elektromyografi sinyali kullanilarak
calisacak myoelektrik ilist ekstremite robotik sistemlerinde yag dokusunun etkisini
saptamak ve temel giinliik yasam aktivitemiz olan kavrama sirasinda aktif rol alan kaslari
belirlemek amaci ile tasarladik.

Bireyler ve Yontem:

Bu ¢alisma 20 saglikli kadin tizerinde gergeklestirildi. Bireylerin yas ortalamasi1 29,85 (22-
35 yas araligindaki kadinlar), beden kitle indeksi ortalamasi ise 23,75 (17,3-33,2
Araliginda) idi. Calismaya baslanmadan o6nce Sadi Konuk Egitim ve Arastirma
hastanesinden etik onay alindi. Yiizey elektromyografi élciimii BIOPAC marka viicut
sinyali 6l¢iimii ile yapildi. Maksimum izometrik el kavramasi sirasinda 6n kol fleksor ve
ekstansor grup kaslar1 motor noktasindan ytizey elektrot kullanilarak elektromyografi
sinyali kayit edildi. Bireylerin beden kitle indeksi (BMI) kayit edildi. 30 sn Araliklarla 3
kez 5 sn stiren maksimum izometrik el kavrama sirasinda el bilegi ekstansor ve fleksor
kas gruplarinin sinyalleri kayit edildi. E1 kavramasi sirasinda Amerikan El Terapistleri
Dernegi tarafindan 6nerilen standart el kavrama pozisyonu kullanildi.

Sonuglar:

El kavrama aktivitesi sirasinda ekstansér grup kaslar, fleksor grup kaslara oranla
istatistiksel olarak anlaml derecede daha aktiftir (p<0.05).El bilegi ekstansor kaslarin
ortalama aktivasyon degeri 0,208 mV iken,el bilegi fleksor kaslarin ortalama aktivasyon
degeri 0,175 mV dur.El bilegi ekstansor kaslarin maksimum aktivasyon degeri 1.063 mV
iken, el bilegi fleksor kaslarinin maksimum aktivasyon degeri 0,981 mV dur. Beden Kkitle
indeksi yiiksek olan bireylerde el bilegi fleksor kaslarin ortalama aktivasyonu istatistiksel
olarak anlamli derece daha zayiftir (p =0.027).

Tartisma:

Ust ekstremite fonksiyonelligini arttirmak amaci ile iiretilecek dis iskeletlerde ya da kayip
uzvun yerini alacak myoelektrik sistemlerde, BMI orani yiiksek olan bireylerin
myoelektrik sinyallerinin daha zayif oldugu bilinerek tasarim ve ayarlama yapilmalidir.
Ust ekstremitenin en 6nemli gorevlerinden olan kavrama aktivitesi sirasinda ekstansor
grup kaslar daha aktif rol almaktadir, dis iskeletlerde ve myoelektrik sistemlerde bu
durum g6z 6niline alinmalidir. Yiizey elektromyogafi analizleri ile yapilacak giinliik yasam
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aktiviteleri analizlerine fizyoterapi-rehabilitasyon, ergoterapi ve robotik rehabilitasyon
alaninda ihtiyag vardir.

Anahtar Kelimeler ve Deyimler: Yiizey Elektromiyografisi, Robotik Tasarimi, Yag
Dokusu, Ust Ekstremite

Objective:

With the development of the technology, partial and complete loss of the upper extremity
due to amputation and various neurological conditions started to be rehabilitated using
myoelectric prostheses and external skeletons. Muscle activation analyzes of healthy
individuals are important in designing upper extremity robotic systems. Another issue is
how fat tissue plays a role in transmitting the electromyogram signal. We designed this
study to determine the effect of fat tissue in myoelectric upper extremity robotic systems
using surface electromyogram signals and to determine the muscles that play an active
role during the impairment of basic daily life activity.

Methods:

This study was performed on 20 healthy women. The average age of the individuals was
29.85 (women in the age range 22-35) and the average body mass index was 23.75 (range
17.3-33.2). Ethical approval was obtained from Bakirkoy Sadi Konuk Education and
Research Hospital before starting work. The surface electromyography measurement was
made with the BIOPAC brand body signal measurement. During maximum isometric hand
recognition, the electromyography signal was recorded using the surface electrode from
the motor point of the forearm flexor and extender group muscles. Individual body mass
index (BMI) was recorded. Signals of wrist extensor and flexor muscle groups were
recorded during maximal isometric hand grip for 5 sec at 3 sec intervals with 30 sec
intervals. The standard hand grip position recommended by the American Hand Therapist
Association was used during the hand concept.

Results:

The mean activation value of the wrist extensor muscles was 0,208 mV while the mean
activation value of the wrist flexor muscles was 0,175 mV. The extensor group muscles
was significantly more active than the flexor group muscles. The activation value of the
extensor muscles is 1.063 mV while the maximum activation value of the wrist flexor
muscles is 0.981 mV. The mean activation of the wrist flexor muscles was statistically
significantly weaker in patients with high body mass index (p =0.027).

Conclusion:

Design and adjustment should be done in myoelectric systems that will be produced with
the purpose of increasing the upper extremity function or in myoelectric systems that will
take place in the external skeleton or the missing limb, knowing that the myoelectric
signals of the individuals with high BMI ratio are weaker. During the gripping activity,
which is one of the most important tasks of the upper extremity, the extender group
muscles take a more active role and this must be taken into account in the external
skeletons and myoelectric systems. Analyzes of daily life activities with surface
electromyography analysis are needed in the field of physiotherapy-rehabilitation,
ergotherapy and robotic rehabilitation.
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Keywords and Phrases: Surface Electromyography, Robotics Design, Fatty Tissue, Upper
Extremity
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Abstract:

The importance of mobile platforms in the field of rehabilitation has been increasing day
by day. There are mobile applications that provide rehabilitation following cardiac
patients after coronary artery bypass surgery or following obese patients. In the
literature, we have not been informed by a study that examines the effects of the mobile
platform that supports rehabilitation in patients with Ankylosing Spondylitis. Mobile
applications include rehabilitation followed by cardiac patients following coronary artery
bypass surgery or rehabilitation (Gay, Leijdekkers, & Barin, 2009) following obese
patients (Castelnuovo et al., 2014). In the literature, we have not been informed by a study
that examines the effects of the mobile platform that supports rehabilitation in patients
with Ankylosing Spondylitis. We aimed to investigate the effects of two different home
rehabilitation programs which are followed by a brochure or followed by a mobile
platform on respiratory muscle strength, level of activity of daily life, functionality, and
quality of life in patients with Ankylosing Spondylitis. It is planned to participate at least
20 patients with Ankylosing Spondylitis in the study which will examine the effects of the
mobile application which will contribute to treatment and evaluation.

Background and Purpose:

Ankylosing spondylitis is a chronic, inflammatory disease that usually affects sacroiliac
joints and peripheral joints, as well as holding the spine (Hsieh et al., 2014). Ankylosing
spondylitis with a total prevalence of 0.1% to 1.4% is associated with reduced spine
mobility, deformities, functional disability, and reduced quality of life. In addition, an
increase in cardiovascular morbidity and mortality is seen in Ankylosing Spondilitis
(Pecourneau et al., 2017).

Besides regular rehabilitation programs, in the concept of preventive physiotherapy and
rehabilitation, the interest of the professionals in the field of rehabilitation to mobile
platforms is extensively increasing. Mobile applications include rehabilitation followed by
cardiac patients following coronary artery bypass surgery or rehabilitation (Gay,
Leijdekkers, & Barin, 2009) following obese patients (Castelnuovo et al., 2014). Although
there are mobile applications that provide rehabilitation following cardiac patients after
coronary artery bypass surgery or following obese patients, in the literature, we have not
been informed by a study that examines the effects of the mobile platform that supports
rehabilitation in patients with Ankylosing Spondylitis. Therefore, we aimed to observe the
effectiveness of the two home exercise programs as the mobile application and
information brochure support on clinical outcomes for patients with Ankylosing
Spondilitis.
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Methods:

It is planned to include 20 patients with Ankylosing Spondilitis who will be treated in the
Haydarpasa Numune Training and Research Hospital and who will be followed with a
home-based exercise program. The study will include cases of Ankylosing Spondylitis
diagnosed by a specialist physician according to modified New York criteria. Patients who
have prothesis, hypertension, additional cardiovascular diseases, chronic obstructive
pulmonary disease, diabetes mellitus, malignancy, recent surgical operations will be
excluded. They are going to be followed by a brochure or a mobile platform. The patient
outcomes will be respiratory muscle strength (muscle volume), level of activity of daily
life (step up and down stairs and walking speed etc.), functionality (hand grip power,
endurance) and quality of life.

Conclusions:

We believe that the project will be beneficial to human life to aim at encouraging patients
to do their exercises and to improve their confidence by constant local monitoring, to keep
progression under control and our country’s economy by contributing to the
rehabilitation of patients with Ankylosing Spondylitis, supporting the remote data flow to
the healthcare professional, and providing innovative and time- and labor-saving mobile
applications.

Keywords and Phrases: Ankylosing Spondylitis, Mobile Application, Technology
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Omuz Agris1 Olan Hastalarda Eklem Limitasyonlarinin Propriosepsiyona EtKisi
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Amag:

Omuz ekleminde kapsiil ve ligamentlerde yer alan néral yapilar omuz kaslarinin
aktivasyonlarinin kontroliinii saglayan nérolojik feedback olusturur. Propriosepsiyon
olarak da adlandirilan bu duyusal feedback mekanizmasi dokularin hasar gérmesini
engeller. Omuz agrisi olan hastalarda ise koruyucu mekanizma olan propriosepsiyon
duyusu azalir. Omuz agrili hastalarda propriosepsiyon duyusunu etkileyen faktorler
fizyoterapi ve rehabilitasyon programlarinin planlanmasinda énemlidir. Arastirmamiz
eklem hareket limitasyonlarinin propriosepsiyon duyusuna olan etkisini incelemek
amaciyla planlandu.

Yontem:

Calismamiza omuz agrisi olan 9 hasta (yas ortalamasi 60,55+ 8,03 y1l olan 7 kadin 2 erkek)
dahil edildi. Hastalarin omuz eklem hareket a¢iklig1 universal gonyometre, omuz eklem
pozisyon hissi ise digital gonyometre ile degerlendirildi.

Sonug:

Omuz eklem pozisyon hissini aktif internal rotasyon (p<0,001 r=0,9), pasif internal
rotasyonun (p<0,05 r=0,79) ve pasif abduksiyon (p<0,005 r=0,70) limitasyonunun
etkiledigi bulundu. Aktif ve pasif fleksiyon, eksternal rotasyon ve aktif abduksiyon
limitasyonlarinin etkilemedigi sonucuna varildi (p<0,05).

Tartisma:

Omuz agris1 olan hastalarda eklem hareket limitasyonu propriosepsiyon duyusu
hakkinda bilgi saglar. Etkili rehabilitasyon programlarinin yapilabilmesi i¢in
proriosepsiyon duyusunu daha dogru degerlendiren ve Kklinikte kullanimi kolay
teknolojik cihazlara ihtiyag vardir.

Purpose:

Neural structures in the capsule and ligaments of the shoulder joint form neurological
feedback, which controls the activation of the shoulder muscles. This sensory feedback
mechanism, also called proprioception, prevents the damage of the tissues. In patients
with shoulder pain, the sense of proprioception, which is a protective mechanism, is
reduced. Factors affecting the sense of proprioception in patients with shoulder pain are
important in planning physiotherapy and rehabilitation programs.Our study was planned
to investigate the effect of joint motion limitations on proprioception sensation.

Methods:

Nine patients (mean age 60.55 * 8.03 years, 7 female 2 male) with shoulder pain were
included in the study. The shoulder joint range of motion was assessed by universal
goniometer and shoulder joint position by digital goniometer.
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Results:

The shoulder joint position was found to be affected by active internal rotation (p <0,001
r = 0,9), passive internal rotation (p <0,05 r = 0,79) and passive abduction (p <0,005r =
0,70). Active and passive flexion, external rotation and active abduction limitations were
not affected (p <0.05).

Discussion:
In patients with shoulder pain, joint motion limitation provides information about the
proprioceptive sense. To make effective rehabilitation programs, technological devices
that are more convenient to use clinically and evaluate the proreceptive sense more easily
are needed.
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Amag:

Postiiral instabilite, denge ve koordinasyon bozukluklar: Parkinson Hastaligi'nin (PH) en
fazla ozirliiliik yaratan ve tedaviye en az yanit veren bulgularindandir. Calismamizdaki
amag¢ Parkinson tanili olgularda Nintendo Wii sanal gerceklik uygulamasinin denge
lizerinde etkinligini arastirmaktir.

Materyal-Metot:

Calismaya Hoehn Yahr 2 ve 3 siddetinde olan 7 Parkinson hastasi dahil edildi. Sanal
gerceklik denge egzersizleri (Wii Fit Balance Board sistemi) fizyoterapist gézetiminde
uygulandi. 2 giin/hafta, her seans 1 saat olmak {lizere toplam 6 hafta boyunca yapildi.
Hastalarin demografik 6zellikleri, denge skorlar1 (Berg Denge Olgegi-BDO), agirhk
merkezi, diisme korkusu (Uluslararasi Diisme Etkinlik Skalasi-UDES), performanslari (2
dk ylrlime testi), yasam Kkalitesi (Parkinson Hastalig1 Anketi, PDQ-39), gilinliik yasam
aktiviteleri (Schwab England Giinliik Yasam Etkinlikleri Olcegi) degerlendirildi. Tiim
degerlendirmeler tedavi dncesi ve tedavi sonrasi tekrarlandi.

Sonug:

Olgularin yas ortalamasi 69,85+5,87, hastalik siiresi 9,28+5,31 yil, VKI 30,02+4,67 olarak
bulundu. Berg Denge Olgegi, (ort. artis:2,57 P = 0,003), 2 dk yiiriime testi (ort. artis:14,72
m, p=0,046 ve PDQ-39 dlceginde (ort. degisim:17,28, p=0,004) istatistiksel olarak anlamli
gelisme elde edilmistir.

Tartisma:

Pilot c¢alismamizin sonuglari; fiziksel, gorsel, isitsel, bilissel, psikolojik ve sosyal
aktivitelerin eszamanli etkilesimini gerektiren Nintendo Wii sanal gergeklik
uygulamasinin Parkinson tanili bireylerde dengenin, fiziksel performansin ve
beraberinde yasam Kkalitesinin gelistirilmesinde erisilebilir, ucuz, etkin bir ydntem
oldugunu gostermektedir. Glinliimiiz gelisen teknolojisini takip etmek ve potansiyel
yararlarim1 kullanabilmek agisindan sanal gercgeklik oyun sistemlerinin ndrolojik
rehabilitasyon alaninda yayginlasmasi gerektigi kanisindayiz.

Anahtar Kelimeler ve Ciimleler: Parkinson, Denge, Sanal Gergeklik Egitimi
Purpose:
Postural instability, balance and coordination disorders are the least responsive

symptoms of Parkinson's disease.The purpose of our study is to investigate the
effectiveness of the Nintendo Wii training on the balance in Parkinson's patients.
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Materials and Methods:

7 Parkinson's patients with Hoehn Yahr 2-3 severity were included in the study. Virtual
reality balance exercises were performed under the supervision of a physiotherapist. The
program was applied for a total of 6 weeks, 2 days/week, 1 hour for each session. The
demographic characteristics and balance scores (Berg Balance Scale-BBS), Center of
Gravity, Falling Fear (Falling Efficacy Scale-UDES), performances (2 minute walking test),
Quality of Life (PDQ-39) and daily living activities (Schwab England Daily Life Activities
Scale) of the patients were assessed.

Results:

The mean age of the participants was 69,85 + 5,87, duration of illness was 9,28 + 5,31
years and mean BMI was 30,02 £ 4,67. Berg Balance Scale (mean increase: 2,57 P = 0,003),
2 min walking test (mean increase: 14,72 m, p = 0,046 and PDQ-39 (mean change: 17,28,
p = 0,004) were statistically significant.

Conclusion:

The results of our pilot study; Nintendo Wii based training, which requires simultaneous
interaction of physical, visual, audio, cognitive, psychological is an accessible, inexpensive
and effective method of increasing of balance, physical performance and quality of life in
Parkinson's disease. We believe that virtual reality gaming systems should be widespread
in the field of neurological rehabilitation in order to follow the current developing
technology and to use its potential benefits.

Keywords and Phrases: Parkinson, Balance, Virtual Reality Training
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Diz Eklem Propriyosepsiyonun MATLAB ile Dizin Farkli Mekanik
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Amag:

Propriyosepsiyon saglikli bireylerde koruyucu rehabilitasyon programlarinda,
profesyonel sporcularda ise yaralanma ve sakatliklarin éntine gecilmesinde son derece
onemlidir.

Calismamizin amaci1 propriyosepsiyonun degerlendirilmesinde kolay ve pratik bir
yontem olan fotograflamay1 ve 6zel olarak gelistirilen MATLAB araytiziini kullanarak
saglikli bireylerde diz eklem pozisyon hissini farkli mekanik yiliklenmelerde
degerlendirmektir.

Yontem:

Yas ortalamalar1 26.32+4.43 yil olan 25 saghkli bireyin toplam 50 dizi iizerinde
gerceklestirildi. Propriyoseptif duyu, diz ekleminde aktif eklem pozisyon hissi (AEPH)
olarak; sirtiistii, yuzisti, oturma, ¢omelme ve leg-press pozisyonlarindaki mekanik
yiklenmelerde 30°, 45° 60° 90° acilarinda degerlendirildi. Hedef a¢1 bireylere
gonyometre ile gosterilmis ve fotograf ¢ekimi yapilmistir. A¢1 dl¢iimleri ve hata agisi
hesaplamalari, bu ¢alismaya 6zel olarak tasarlanan kodlarla MATLAB programi ara yizi
ile yapilmistir.

Sonug:

Bireylerde ytliklenmeye bagl eklem reaksiyonunun ortaya ¢iktig1 ve arttigi agilar olan 60°
ve 90°de pozisyonlar arasi AEPH fark gorilmiistiir. 60°’de sirtiistii-oturma, oturma-
comelme, oturma- leg press pozisyonlarinda, 90°'de yiiziistili - cdmelme pozisyonlari arasi
fark bulunmustur (“60°” F: 6.01, “90°” F: 3.93) (p<0.05). Bireylerin sag ve sol dizleri
arasinda pozisyonlarda AEPH agisindan bir farka rastlanmamistir (p<0.05).

Tartisma:

Bu c¢alisma ile dizin farkli yiiklenmelerinde ve agisal degerlerinde biyomekaniksel
ozelliklerinin proprioreseptor cevaplar1 degistirebilecegi sonucuna varillmistir.
Gelistirmis oldugumuz degerlendirme dtizeneginin ve yazilim araytiziiniin laboratuvar
kosullarinin degerlendirme i¢in uygun olmadig klinik sartlarda eklem pozisyon hissinin
objektif olarak degerlendirilmesinde pratik bir yontem olarak kullanilabilinecegini
diisinmekteyiz.

Purpose:

Proprioception is extremely important in preventive rehabilitation programs in healthy
individuals and in prevention of injury and disability in athletes.Our aim is to evaluate the
knee joint position sense under different mechanical loads in healthy individuals by using
photography, which is an easy and practical method of evaluating the proprioception, and
specially developed MATLAB interface.
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Method:

25 healthy individuals with mean age 26.32+4.43 years, totally 50 knees were included.
Proprioception evaluated as active joint position sense (AJPS) in knee joint 45 °,60 °,90 °
at in the supine, prone, sitting, squatting and leg-press positions.Target angle is shown by
the goniometer to the subjects and the images are taken.Angle measurements and error
angle calculations were made using the MATLAB program interface with codes designed
specifically for this study.

Results:

In individuals, the AJPS difference was observed at 60 ° and 90 °, which was due to the
joint reaction due to loading and increased angles. (60 ° F: 6.01, "90 °" F: 3.93)(p<0.05) at
60 ° in supine-sitting, sitting-squatting, sitting-leg press positions and 90 ° between
supine and squat positions differences were found.No difference in position between the
right and left knees of the individuals (p<0.05).

Discussion:

In this study, we concluded that under different biomechanical properties and at angular
values of the knee can change proprioceptor responses.We believe that evaluation system
we have developed and the software interface can be used as a practical method in
objectively assessing joint position sense in clinical conditions where laboratory
conditions can not be unsuitable.
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Teknolojinin Engelli Yasamindaki Yeri: Ev Adaptasyonlari
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Ozet:

Diinya Saghk Orgiitii'niin Islevsellik, Yetiyitimi ve Saghgin Uluslararasi Siniflandirmasi'na
(ICF) gore engelli olma hali i¢in yeti yitimi terimi kullanilir. Yetiyitimi, islev veya yapi1
bozukluklari, etkinlik sinirliliklar: ve katilim kisithliklar i¢in kullanilan genis kapsamli bir
terimdir. Birey (saglik kosullar ile birlikte) ve bireyle baglamsal etmenler (¢cevresel ve
kisisel etmenler) arasindaki etkilesimin olumsuz yonlerini belirtir. Engelliler; toplumsal
veya yoOnetimsel tutum ve tercihler sonucu, yasamin bir¢cok alaninda kisitlama ve
engellerle karsilasabilirler. Bunun disinda mimari ve ¢cevresel kosullarin engelli yasamina
uygun olmayisi da hayatlarina pek ¢ok zorluk getirmektedir. Binalar diizenlenirken dis ve
i¢ erisim standartlarina uygun olarak yapilmalidir; girisler, rampalar, esikler, kapilar,
pencereler, koridorlar, yiizey dokusu ve ev ici alanlar uygun sekilde diizenlenmelidir.
Gilinimiuzde teknoloji hayatin her alaninda etkin sekilde kullanilmaktadir. Teknolojideki
gelismeler, engelli bireylerin oOnlerindeki engellerin de kaldirilabilmesi, yasam
kalitelerinin artirilmasi ve toplumla biitiinlesmesi yoniinde son derece 6nemli firsatlar
sunmaktadir. Gorme, isitme ve fiziksel/ortopedik engel gibi farkli engel tiirleri i¢in ev igi
adaptasyonlarda teknolojiden yararlanilabilmektedir. Gorme engelli kisilerde dokunma
ve isitme duyularina yonelik adaptasyonlar yapilabilmektedir. Ayni sekilde isitme
engeline yonelik de gorsel ¢iktilar kullanilmaktadir. Braille alfabesi ve isaret dili de bu
adaptasyonlar icinde onemli yer tutmaktadir. Fiziksel engeli bulunanlar icin mobil
cihazlar yasami kolaylastirmaktadir. Akilli ev tasarimlari da teknolojiyle birlikte
hayatimiza girmis ve engelliler i¢in de yasami kolaylastirici bir unsur olmustur.

Anahtar kelimeler: Engellilik, Teknoloji, Ev Adaptasyonu
Abstract:

According to the International Classification of Functioning, Disability and Health of the
World Health Organization (ICF), the term disability is used as a broad term for
abstinence, function or structure disorders, efficacy limitations and participation
limitations and indicates the negative aspects of the interaction between the individual
(with health conditions) and the individual with contextual factors (environmental and
personal factors).

Disabled people may encountered by restrictions in many areas of life suggesting sensory,
functional, mental and spiritual differences. Furthermore, the fact that the architectural
and environmental conditions are not suitable for the disabled life brings many difficulties
to their lives. The buildings must be constructed in accordance with the external and
internal access standards; entrances, ramps, thresholds, gates, windows, corridors,
surface textures and domestic areas should be properly arranged.

Today, technology is used effectively in all aspects of life. Developments in technology
offer tremendous opportunities to remove obstacles in front of disabled people, increase
their quality of life and integrate them with society. Technology can be used for home
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adaptation for different types of disabilities such as vision, hearing and physical /
orthopedic disabilities. Adaptations to the sense of touch and hearing can be made in
visually impaired people. Similarly, visual output is used for hearing impairment. The
Braille alphabet and sign language also play an important role in these adaptations.
Mobile devices for physically challenged people make life easier. Smart home designs
have also entered our lives with technology rendering life easier for disabled people.

Keywords: Disability, Technology, Home Adaptation
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Kronik inmeli Hastalarda Robot Yardimh Ust Ekstremite Rehabilitasyonunun El
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Amag:

Robotik cihazlarin rehabilitasyonda kullanilmasi, etkilenmis iist ekstremiteye yiiksek
yogunluklu, tekrarlayici, gorev odakli ve interaktif bir tedavi sunmaktadir. inme
hastalarinin giinltiik yasam aktivitelerini bagimsiz olarak katilmalari i¢cin kol ve el motor
fonksiyonlarinin en uygun sekilde restore edilmesi sarttir. Bu ¢alismanin amaci, kronik
inmeli hastalarda geleneksel rehabilitasyona ek olarak robot destekli iist ekstremite
rehabilitasyonunun etkinligini arastirmakt.

Yontem:

Calismaya toplam 39 kronik inmeli hasta dahil edildi. Tiim hastalar geleneksel
multidisipliner rehabilitasyondan giinde ayni doz ve siirede aldilar. Geleneksel
rehabilitasyon programina ek olarak, Armeo®Spring sistemi kullanilarak giinde 30
dakika, haftada 5 kez, 6 hafta boyunca iist ekstremite robotik rehabilitasyon egitim
programina katildilar. Olgular baslangicta ve tedavi sonunda (ABILHAND anketi ve Inme
Etki Olgegi (IEO)) kullanilarak degerlendirildi.

Bulgular:

Calismaya katilan 39 hastadan %77'si kadin idi. Katilimcilarin yas ortalamasi 52,8 + 12,2
y1l ve inmeden sonra gecen stire ise 2,1+1,9 yildi. Geleneksel rehabilitasyon programina
ek olarak uygulanan robot destekli list ekstremite rehabilitasyon egitiminden sonra
ABILHAND skorlarinda anlaml olarak iyilesme bulundu (p=0,001). IEQ'in el fonksiyonu
(p=0,03) ve fiziksel ve aragsal giinliik yasam aktiviteleri (p=0,001) alanlarinda tedavi
oncesine gore tedavi sonrasinda anlamli fark oldugu saptandi. Ayrica, hastalarin global
iyilesme algilar1 anlamli diizeyde artt1 (p=0,001).

Sonug:

Geleneksel olarak iist ekstremite rehabilitasyon programi ile kombine edilmis kol agirhigi
destekli egitim veya robotik uygulama, kronik inmeli hastalarin el fonksiyonlarini ve
giinliik yasam aktivitelere katilimlarin1 6nemli 6l¢iide artirabilecegi diisiincesindeyiz.

Anahtar Kelimeler: Robotik Rehabilitasyon, Inme, Ust Ekstremite, Giinliik Yasam
Aktiviteleri

Objective:

The use of robotic devices in rehabilitation can provide high-intensity, repetitive, task-
specific, interactive treatment of the impaired upper limb. Optimal restoration of arm and
hand motor function is essential in permitting stroke patients to independently perform
activities of daily living. The aim of this study was to evaluate the effectiveness of robotic-

-116 -



assisted upper limb rehabilitation in addition to conventional rehabilitation in chronic
stroke patients.

Methods:

A total of 39 chronic stroke patients were enrolled. All patients received the same dose
and length per day of conventional multidisciplinary rehabilitation. Addition to
conventional rehabilitation program subjects participated in the upper limb robotic
rehabilitation training program by using the Armeo®Spring system, for 30 minutes per
day, 5 times a week, for 6 weeks. Subjects were evaluated by a observer using the
outcomes tests (ABILHAND questionnaire and the Stroke Impact Scale (SIS)) at baseline
and after the treatment.

Results:

Of the 39 enrolled patients 77% were females. Average age of the subjects was 52.8+12.2
years with a mean time since stroke of 2.1+1.9 years. Addition to conventional
rehabilitation program robot-assisted upper limb rehabilitation training significantly
improved in ABILHAND scores after treatment (p=0.001). Significant differences were
found pretest to posttest for hand function (p=0.03) and physical and instrumental
activities of daily living (p=0.001) domains of the SIS. And, the patient’s global perception
of recovery significantly increased (p=0.001).

Conclusions:

Arm weight supportted training or robotic practice, combined with conventional upper
limb rehabilitation program, can significantly improve hand function and activities of
daily living performance in patients with chronic stroke.

Keywords: Robotic Rehabilitation, Stroke, Upper Extremity, Activities of Daily Living
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Rehabilitasyon Alaninda Degerlendirme Yontemi Olarak Akill Telefon
Uygulamalarinin Kullanilmasi

Talar Cilaci?, Sitheda Gézaydinoglu®, Umit Ugurlu?
'Bezmialem Vakif Universitesi, Saglik Bilimleri Fakiiltesi, Ergoterapi Béliimii, Istanbul,
Tiirkiye
E-mail: ! tcilaci@bezmialem.edu.tr, * sgozaydinoglu@bezmialem.edu.tr,
T uugurlu@bezmialem.edu.tr

Ozet:

Amag:

Akilli telefon uygulamalar1 diinya genelinde kullanilmakta ve calismalar 2015 yil
itibariyle 500 milyon akilli telefon kullanicisinin bir medikal uygulama kullanacagini ileri
siirmektedir. Saglik veya tip ile ilgili yaklasik 10000 uygulama vardir. Bu ¢galismanin amaci
rehabilitasyon alaninda degerlendirme araci olarak kullanilan akilli telefon
uygulamalarini incelemektir.

Gereg¢ ve Yontem:

Aralik 2017 oncesi cep telefonu uygulamalar1 hem Apple hem de Android icin tarandu.
Anahtar kelimeler “goniometer” “scoliometer”, “posture” ve “gait analysis” idi.
Rehabilitasyon ile ilgili olmayan uygulamalar ¢alismadan dislandi.

Bulgular:

“Yirtime analizi” i¢cin Apple’da 18 uygulama (bunlardan 10’u iicretsiz) Android’de 2
uygulama (ikisi de iicretsiz); “acidlcer” icin Apple’da 17 uygulama (7’si lcretsiz)
Android’de 4 uygulama (3'l Ucretsiz); “skolyometre” icin Apple’da 6 uygulama (2’si
licretsiz) Android’de 4 uygulama (biri licretsiz) ve “postiir” icin Apple’da 5 uygulama (4’u
licretsiz) Android’de 5 uygulama (3’ iicretsiz) bulundu. Ucretsiz uygulamalar simirl
Olglimler yapabiliyorken iicretli uygulamalar daha detayl analizlere izin vermekteydi.

Tartisma:

Akilli telefon wuygulamalar1 yaygin olarak kullanilmaktadir ve rehabilitasyon
uygulayicilar tarafindan eklem hareket acikligi, skolyoz, postiir ve yiirtime analizinin
degerlendirilmesinde  kullanilabilirler.  Giivenli  kullanim i¢in  uygulamalarin
gecerliliklerine yonelik daha genis ¢apl arastirmalara ihtiyag vardir.

Anahtar kelimeler: Akilli Telefon, Uygulama, Rehabilitasyon, Degerlendirme
Abstract:

Purpose:

Smartphone applications are used worldwide and studies suggest that 500 million
smartphone users will be using a medical application by 2015. There are approximately
10000 applications related to health or medicine. The aim of this study to analyze
smartphone applications used in rehabilitation area as assessment tools.

Method:
Smartphone applications have been screened both for Apple and Android before 2017
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December. The keywords were “goniometer”, “scoliometer”, “posture” and “gait analysis”.
Applications who aren’t relevant to rehabilitation were excluded.

Results:

On Apple 18 applications (10 of them were free) and on Android 2 applications (both free)
for “gaitanalysis”; on Apple 17 (7 free) applications and on Android 4 applications (3 free)
for “goniometer”; on Apple 6 applications (2 free) and on Android 4 applications (1 free)
for “scoliometer” and on Apple 5 applications (4 free) and on Android 5 applications (3
free) for “posture” were found. Free applications have more restricted measurements
whereas applications liable to a fee allow more detailed analysis.

Conclusion:

Smartphone applications are widespread and rehabilitation practitioners may use them
for the assessment of the range of motion, scoliosis, posture and gait analysis. More
investigations are needed for the validation of the applications in order to use them
accurately.

Keywords: Smartphone, Application, Rehabilitation, Assessment
Referanslar:
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17 Parkinson Hastasinda Derin Beyin Stimiilasyonunun Kisa Dénem Sonuglari

Esra Dogru Hiizmeli',Atilla Yilmaz?, Bircan Yiicekaya', Esra Okuyucu?
Mustafa Kemal Universitesi Fizik Tedavi ve Rehabilitasyon Yiiksekokulu, Hatay
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E-mail: * esradogru001@hotmail.com, 2 atillayilmaz@hotmail.com,
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Giris:

Parkinson hastaligi’ nda (PH) wuygulanan Subthalamik niikleusun derin beyin
stimiilasyonu (DBS), motor belirtilerin azaltilmasi i¢in etkili bir tedavi saglar, ancak
yuriiytis ve fonksiyonellik tizerindeki spesifik etkileri tartismalidir.

Amag:

Parkinson hastalarinda DBS' in, motor-bilissel-komplikasyon parametreleri, ince motor
becerileri ve giinlik yasam aktivitelerinde (GYA) etkisi olup olmadigin1 anlamayi
amagladik.

Metod:

Hatay Mustafa Kemal Universitesi, Norosiriirji Anabilim Dali'ndan 17 hasta ¢calismaya
dahil edildi. Degerlendirme iki kez yapildi: Ameliyat 6ncesi (ameliyattan bir hafta 6nce)
ve ameliyattan 2 ay sonra (aralik: 55-65 giin). Motor Skorlar, GYA skorlari, mental skorlar
ve komplikasyon skorlar1 Parkinson Hastalig1 Derecelendirme Olcegi (UPDRS) ile; ince
motor becerileri Purdue Pegboard Testi (PEG) ile; denge Berg Denge Skalas1 (BBS) ile ve
diisme riski Timed Up and Go (TUG) testi ile 6l¢iildii.

Sonuglar:

Calismaya 38-72 yas arasi (ortalama = 52.07 £ 9.89 y1l) 17 hasta (6 kadin, 11 erkek) dahil
edildi. Hastalik durasyon ortalamasi 6,60 yildi. Pre-postop sonuglar1 karsilastirdigimiza
UPDRS Toplam Skorunda (p = 0.047), UPDRS komplikasyon skorunda (p = 0.011) ve TUG
testinde (p = 0.012) anlaml fark bulundu. UPDRS mental, UPDRS GYA, PEG ve BBS preop-
postop degerlendirme sonuglari arasinda ise anlamli fark yoktu (p> 0.05).

Tartisma:

TUG testi, diisme riskini belirlemek ve denge, oturmadan ayaga kalkma ve yiiriiyus
fonksiyonlarinin gelisimini  6lgmek igin kullanilir. Bizler de DBS'nin Parkinson
hastalarinda komplikasyon, denge ve yiiriime yetenekleri tlizerinde olumlu etkisi
oldugunu bulduk. Diisme riski ve ¢coklu motor semptomlari olan Parkinson hastalari
DBS'den fayda gorebilir.

Anahtar Kelimeler: Derin Beyin Stimiilasyonu, Parkinson Hastaligi, Ince Motor
Becerileri, Glinliik Yasam Aktiviteleri

Abstract:

Deep brain stimulation (DBS) of the subthalamic nucleus (STN) provides efficient
treatment for the alleviation of motor signs in patients with Parkinson's disease (PD), but
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its specific effects on gait and functionality is confused. We aimed to understand whether
DBS is effective in motor-cognitive-complication paremeters, fine motor skills and daily
linig activity (DLA) of PD patients.

Method:

17 patients were included from Mustafa Kemal University Neurosurgery department. The
assessment made twice: Preoperatively (within one week prior to surgery), and 2 months
postoperatively (range: 55-65 days).The motor scores, DLA scores, mental scores and
complication scores measured with Unified Parkinson's Disease Rating Scale (UPDRS),
fine motor skills measured with Purdue Pegboard Test (PEG), balance measured with
Berg Balance Scale (BBS) and falling risk measured with Timed Up and Go Test (TUG).

Results:

17 patients (6 female, 11 male) aged between 38-72 (mean=52.07+9.89 years) were
included in the study. Duration of the disease’s mean was 6.60 years. We found significant
difference in UPDRS Total Score (p=0.047), UPDRS complication score (p=0.011) and TUG
test (p=0.012) of preop-postop results. There was no significant difference between
preop-postop assessment in UPDRS mental, UPDRS DLA, PEG and BBS scale results
(p>0.05).

Discussion:

TUG test is used to determine fall risk and measure the progress of balance, sit to stand,
and walking. We found that DBS has positive effect on PD complications, balance and
walking abilities. PD patients that have falling risk and multiple motor symptoms may
have benefit from DBS.

Keywords: Deep Brain Stimulation, Parkinson’s Disease, Balance, Complicaton
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Hemiparatik Serebral Palsili Hastalarda Ust Ekstremite Robotik
Rehabilitasyonunun Ust Ekstremite Becerileri ve Fonksiyonel Bagimsizlik Diizeyi
Uzerine Etkisi

Nuriye Biiyiiktas
Dokuz Eyliil Universitesi, Saghk Bilimleri Enstitiist, Fizik Tedavi ve Rehabilitasyon,
E-mail: nuriyeozhan@hotmail.com

Ozet:

Amag:

Bu calisma, hemiparetik serebral palsili (SP) hastalarda {ist ekstremite robotik
rehabilitasyon uygulamalarinin iist ekstremite becerileri ve fonksiyonel bagimsizlik
diizeyi lizerine etkilerini incelemek amaciyla gergeklestirilmistir.

Yontem:

Calisma Dr. Ayten Bozkaya Spastik Cocuklar Hastanesi ve Rehabilitasyon Merkezi'ne
tedavi amaciyla basvuran, 4-18 yas araliginda olan 34 hemiparetik SP’li hasta ile
gerceklestirilmistir. Katilimcilar 2 gruba ayrilmistir. Calisma grubuna dahil olan 17 olguya
klasik fizyoterapi ve rehabilitasyon uygulamasina ek olarak robotik rehabilitasyon
uygulamasi yapilmistir. Kontrol grubunda bulunan 17 olguya, sadece klasik fizyoterapi ve
rehabilitasyon uygulamalar1 yapilmistir. Klasik fizyoterapi ve rehabilitasyon
uygulamalar1 45 dakika, robotik rehabilitasyon uygulamalar1 30 dakika olacak sekilde
uygulanmistir. Calismaya katilan her bir olgunun tedavi programi 15 seans siirmiistiir.
Tedavi oOncesinde ve sonrasinda degerlendirmeler yapilmistir. Kas tonusunu
degerlendirmek icin Modifiye Ashworth Skalasi, el becerilerini degerlendirmek igin
Abilhand-Kids testi, iist ekstremite motor fonksiyonlar1 degerlendirmek icin Ust
Ekstremite Becerilerinin Kalitesi Testi (The Quality of Upper Extremity Skills Test-
QUEST), fonksiyonel bagimsizlik diizeyini degerlendirmek i¢in Pediatrik Fonksiyonel
Bagimsizlik Ol¢iimii (WeeFIM) testi kullanilmustir.

Bulgular:

Calismanin sonucunda, iist ekstremite genel kas tonusunda, dirsek ve el bolgesi kas
tonusunda c¢alisma grubu lehine anlaml bir fark tespit edilmistir (p<0,05). El
yeteneklerinde, st ekstremite motor fonksiyonlarinda ve fonksiyonel bagimsizlik
diizeyinde tedavi Oncesi ve sonrasi istatistiksel bir fark bulunmus olmakla birlikte
(p<0.05), bu anlamh farklihigin klasik rehabilitasyona ek olarak uygulanan robotik
rehabilitasyon grubunda daha fazla oldugu gozlenmistir (p<0,05).

Sonug:

Klasik fizyoterapi ve rehabilitasyon uygulamalarina ek olarak yapilan st ekstremite
robotik rehabilitasyon uygulamalari, sadece klasik fizyoterapi ve rehabilitasyon
uygulamalarina gore hemiparetik SP’li hastalarin iist ekstremite becerilerini ve
fonksiyonel bagimsizlik diizeyini daha fazla gelistirmistir. Uzun donem tedavi gerektiren
SP gibi kronik hastaliklarda motivasyonu ve tedavinin etkinligini arttirmak amaciyla
robotik cihazlarla ¢alisilan aktivitelerin eklenmesi tedavinin basarisini 6nemli derece
arttiracaktir.
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Anahtar Kelimeler: Serebral Palsi, Robotik Rehabilitasyon, Ust Ekstremite Becerileri,
Fonksiyonel Bagimsizlik, QUEST, Spastisite

Objective:

The aim of this study was to investigate the effects of upper extremity robotic
rehabilitation on upper extremity skills and functional independence level in patients
with hemiparetic cerebrel palsy (CP).

Method:

The subjects were 34 hemiparetic CP patients that among 4 to 18 years old and study was
performed at Dr. Ayten Bozkaya Spastic Child Hospital and Rehabilitation Center.
Children were diveded into two groups. 17 children in training group recived classical
physiotherapy and rehabilitation and adittionally robotic rehabilitation. 17 children in the
control group recived only classical physiotherpy and rehabilitation. Classical
phyisiotherapy and rehabilitation program lasted 45 minutes, whereas robotic
rehabilitation program lasted 30 minutes. All participants completed 15 session therapy.
Measurements were made before and after the therapy. Muscle tone was measured with
Modified Ashworth Scale, to evaluate hand function Abilhand-Kids test was used, The
Quality of Upper Extremity Skills Test (QUEST) was utilized as a measure of upper
extremity motor function and functional independence was examined with the Functional
Independence Measurement for childeren (WeeFIMO test.

Results:

At the end of the study, upper extremity general muscle tone at the elbow and hand region
was reduced more significantly in the trainig group (p<0,05). On the one hand there was
a significant improvement at the measurement of hand skills, upper extremity motor
function and functional independence level in both groups before and after therapy
(p<0.05), on the other hand this significant difference was more obvious in the group that
taken robotic rehabilitation additionally to classical physiotherapy (p<0,05).

Conclusion:

Robotic rehabilitation program adittionally to classical phyisiotherapy was enhanced
upper extremity skills and functional independence level more than classical
phyisiotherapy alone at the hemiparetic CP rehabilitation. In disorders, that require long
term treatment approach, like CP, to increase motivation and effect of treatment, activities
that applied with robotic devices can be added to rehabilitation program for achiving
more success.

Keywords: Cerebral Palsy, Robotic Rehabilitation, Upper Extremity Skills, Functional
Independence, QUEST, Spasticity
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Derin Beyin Stimiilasyonunun Somatosensoriel Duyusu Uzerine EtKisinin
Incelenmesi

Esra Dogru Hiizmeli®, Atilla Yilmaz?
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“Mustafa Kemal Universitesi Tip Fakiiltesi Beyin ve Sinir Cerrahisi ABD, Hatay
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Giris:

Subtalamaik nukleusun (STN) derin beyin stimiilasyonu (DBS) Parkinson Hastaligi’'nda
(PH) motor semptomlar: diizeltmek i¢in siklikla kullanilan bir yontem olmasina ragmen
somatosensation tizerine olan etkisi net degildir. Bu ¢alismanin amaci, PH’da DBS'nin 1s1,
propriyoseptif, taktil, exteroceptif, agr1 ve kortikal duyular ile koku tanima duyusu
lizerindeki etkilerini arastirmaktir.

Materyal-metod:

Calismaya, Mustafa Kemal Universitesi Tip Fakiiltesi Norosiriirji Anabilim Dali'nda PH’'na
bagli olusan hareket bozukluklar1 sebebiyle DBS cerrahisi uygulanan idiyopatik PH olan
14 birey dahil edildi. Hastalar DBS agik (DBS-ON) ve kapali (DBS-OFF) iken
degerlendirildi. Stimiilasyonun etkisini acik¢a gézlemlemek i¢cin DBS cihazlari, alaninda
yetkin saglik personeli tarafindan kapatildi ve degerlendirme stimiilasyon en az 30 dakika
siire ile kapaliyen yapildi. Tim testler ayni kidemli fizyoterapist tarafindan
gerceklestirildi. Is1, propriyoseptif, dokunma, exteroceptive, agr1 ve kortikal duyular ile
koku tanima duyusu degerlendirildi.

Bulgular:

Calismaya PH olan 14 hasta alindi ve yas ortalamasi1 59.78 + 11.03 y1l (aralik 44-70) idi.
iki nokta diskriminasyonunun DBS-ON sirasinda DBS-OFF'a gore anlamli derecede diisiik
oldugunu bulduk (p=0.031). DBS-ON sirasinda dokunma duyusu ve kinestezi sapma
derecesi DBS-OFF'a gore daha diisiiktt, fakat istatistiksel olarak anlamli degildi (p> 0.05).
DBS-ON sirasinda grafestezinin degerlendirilmesinde dogru cevap sayis1 daha ytiksekti,
fakat istatistiksel olarak anlamli degildi (p>0.05). DBS-OFF sirasinda koku tanima duyusu
daha iyiydi.

Tartisma:

DBS sonucu olusan faydalar, sadece motor fonksiyondaki gelismeler ile degil ayni
zamanda somatosensoriel duyu gelisimyle de agiklanabilir. DBS somatosensoriel duyuyu
gelistirmek icin etkili bir yontemdir; motor defisit ve duyusal defisitler icin bir tedavi
yontemi olarak uygulanabilir.

Anahtar Kelimeler ve ifadeler: Derin Beyin Stimiilasyonu, Somatosensasyon, Duyusal,
Koku Tanimlama

Background:

Although subthalamic nucleus (STN) deep brain stimulation (DBS), a treatment
commonly used to ameliorate the motor symptoms of Parkinson’s Disease (PD), affects
somatosensation is nuclear. The purpose of this study was to investigate potential effects
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of DBS on temperature, proprioceptive, tactile, exteroceptive, pain, cortical sensations;
odor identification in PD patients.

Material-methods:

The study included 14 patients with idiopathic PD who underwent DBS surgery for
movement disorders caused by PD at Mustafa Kemal University Medical Faculty
Neurosurgery Department. All patients were tested while DBS was turned on (DBS-ON)
and off (DBS-OFF). To clearly observe the effect of removing stimulation off, DBS devices
were turned off by an experimental clinical personel for a minimum duration of 30
minutes prior to examination; all the tests were conducted by the same senior
physiotherapist. Temperature, proprioceptive, tactile, exteroceptive, pain, and cortical
sensations; odor identification were examined.

Results:

The study included 14 patients with PD, with a mean age of 59.78+11.03 (range, 44-70)
years. We found that two point discrimination was significantly lower during DBS-ON
than DBS-OFF (p=0.031). Tactile sensation and kinesthesia deviation degree were lower
during DBS-ON than DBS-OFF, but were non-significant (p>0.05). Tumber of correct
answers on an assessment of graphestesia was higher during DBS-ON, but was non-
significant as well (p>0.05). Odor identification was better during DBS-OFF.

Discussion:

DBS-related benefits are not explained by improvements in motor function alone, but
rather by enhanced somatosensory processing. DBS is an effective method to
somatosensation; it can be administered as a treatment method for both motor deficits
and sensorial deficits.

Keywords and Phrases: Deep Brain Stimulation, Somatosensation, Sensory, Odor
Identification
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Interleaving in Multi-Code Multicarrier CDMA System Application: Medical Images
Transmission

Zouggaret Abdelhak
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E-mail: zouggaret@yahoo.fr

Abstract:

This paper presents the study of the effect of a code sequence and a subcarrier
interleaving (2D-interleaving) in a Multi-code Multicarrier CDMA (MC-MC-CDMA) system.
Simulation results demonstrate the significant improvement in BER performance of MC-
MC-CDMA along with 2D-interleavers. To illustrate more furthers, we transmit medical
images; better Peak Signal to Noise Ratio (PSNR) of received images can be achieved with
this proposed mechanism.

Keywords and Phrases: Galerkin Approximation, Maple Computer Algebra System,
Differential Equations
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Abstract:

In this article, an active and reactive control in a grid-connected photovoltaic system with
storage is presented. A grid-connected photovoltaic system is proposed, modeled and
simulated in MATLAB-SIMULINK. The selected PV module is modeled using the single
diode model. An MPPT based on a Radial Basis Function artificial neural is developed.
After having modeled and simulated a conventional control of active and reactive powers
in the case of a PV system connected to the LV three-phase network, an improvement is
made by using a STFIS (Self Tunning Fuzzy Inference System) controller. The proposed
control is compared to conventional control from a dynamic and static point of view. A
storage device (batteries) is added as well as a control allowing an uninterrupted injection
of the active power to the network whatever the meteorological conditions.

Keywords: Grid-Connected Photovoltaic System, STFIS, Modelisation, MPPT
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An Adaptive NSCT Transform for Speckle Noise Reduction in Medical and Radar
SAR Images
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Abstract:

The speckle corrupted image is a traditional problem in synthetic aperture and
ultrasound processing applications, including synthetic aperture radar (SAR) and
ultrasound medical images. These images are usually contaminated by speckle noise due
to random interference of electromagnetic and ultrasound waves . Due to its granular
appearance in an image, speckle noise makes it very difficult to visually and automatically
interpret SAR and ultrasound data. Therefore, speckle filtering is a critical preprocessing
step for many image-processing tasks, such as segmentation, classification, or change
detection. In this paper we present different thresholding methods combined with
multiscale geometric analysis tool (wavelets, contourlets, NSCT), and a new algorithm
combines the NSCT transform and an adaptive tresholding method. Experimental results
show that compared with conventional wavelet, and contourlet despeckling algorithm,
the proposed algorithm can achieve better speckle suppression results, and the significant
information of original image like textures and contour details is well maintained.

Keywords and Phrases: SAR Images, Ultrasound Images, Speckle Noise Reduction,
Wavelet, Contourlet, NSCT, Normal Shrink, Universal Shrink, Adaptive Thresholding
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Abstract:

In this case report, a male patient (73yrs) with rare disease, Churg Straus Syndrome who
had steroid-induced multiple osteonecrosis following bilateral hip replacement and
lomber fusion surgery.

He was admit to our clinic with the complaint of difficulty in climbing stairs, knee pain
and muscle spasm. After Churg-Strauss syndrome was diagnosed, the patient had bilateral
total hip replacement surgery in 2002, nephrectomy surgery in 2010 and lumbar fusion
surgery in 2012.

We used a dynamic balance device (Thera-Trainer) in order to improve his balance. Each
session was for 40 minutes daily for 10 days. The balancing exercises for standing was
performed by indivudual augmented stabilising forces acting at the level of pelvis in the
sagittal and frontal planes. The balancing activity of ankle muscles in sagittal palane and
hip muscles in frontal plane were practiced through antero-posterior and medio-lateral
movements of the centre of gravity, respectively. This was performed by following,
catching or collecting the objects on the secreen while moving the centre of gravity
through individual augmented exercises. The improvement in balance was evaluated by
comparing the outcomes achieved as before and after the balance training.

Conclusions:

This study indicates that balance trainer might be an effective tool for re-training of
impired balance in standing. We have achieved 5.7 times improvement compared to the
outcome scores of before and after the balance training in this particular case.
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Abstract:

Purpose: Cervical osteoarthritis (OA) is associated with pain, degenerated disc, decreased
range of motion-especially lateral flexion and osteofits on the bone’s corner1. Method: We
included 90 patients (female: 63, male: 27) that have cervical osteoarthritis and divided
3 groups (Control, Medical, Physical Therapy). We assessed the patient with pain scale,
cervical movement, palpation, deep tendon reflex, sense and neurological examination.
Also, we used cervical distraction test, compression test, valsalva maneuver and vertebro-
basiler provocation test. Physical therapy group had 15 session treatment with vacum
interferential Current (90-100Hz), infrared (15 min.), Ultrasound (1,5 w/cm2),
asemetasine (60 mg, 2x1 day) and tizanidin (2 mg, 2x1 day), isometric and strength
exercise. Medical groups had 15 days used drugs. Control group had no any treatment for
2 weeks. Result: Comparison of values; there is no any difference about VAS for Control
Groups (p>0,01). PTG’s and MG’s VAS score decreased with significantly (p<0,01). There
is no any difference about cervical movement and tests between before-after treatments
for CG. PTG’s groups had positive correction for all parameters except pain with
compression test (p<0,01). MG had positive correction just for neck flexion movement
(p<0,01).Conclusion: Our study show that rehabilitation programme is so important for
neck osteoarthritis. Also, when we add the medical treatment to programme, clinicians
and patients will take more benefit. Exercise program have a primary importance for
musculoskeletal problems and medical drugs just reinforcement us.

Keywords and Phrases: Cervical Osteoarthritis, Asemetasine, Tizanidin, Therapeutic
Agents
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Abstract:

Purpose: Knee osteoarthritis (OA) is associated with pain, crepitation, lose of physical
function, decreased range of motion and balanced with long term1,2,. Bone of fibula carry
%6-17 of the axial loading4. So it is important for balance and proprioception. Method:
We included 5 patients (female: 4, male: 1) who suffer grade 2-3 knee OA. Firstly, we
assessed the patient’s Reaction Time, Movement Velocity, End Point, Maximum Excursion,
Directional Control for 6 direction and Balance Screening with and without foam being
eyes open and closed with ICS Balance System device. In addition, we assessed Tandem
and Semi-tandem test, Single Leg Stance Test3 (SLST) being eyes open and closed. After
that we applied fibula mobilization (3 set x 10 rep) and all balance tests were repeated.
Result: Comparison of values; there is positive relationship between Maximum Excursion
(p=0,80), Balance Screening with foam-closed eye (p=0,080), right SLST-open eye
(p=0,043), left SLST-open eye (p=0,043), right SLST-closed eye (p=0,043), left SLST-
closed eye (p=0,080).0ther parameters have negative relationship (p>0,05). Conclusion:
Our study show that fibula mobilization have a some acute effect on lower extremity about
balance. But we don’t know that for how long times this effect will be stay. So we need to
expand our study for real and long term results.

Keywords and Phrases: Knee Osteoarthritis, Balance Screening, Maximum Excursion
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Abstract:

Virtual reality (VR) devices have become popular as a new treatment method for stroke
rehabilitation. Immersive VR is a technology that provides more realistic environmental
design and object tracking than ordinary VR.

The aim of this study was to investigate effectiveness of immersive VR on upper extremity
function in patients with ischemic stroke.

Fifty-five patients with ischemic stroke included in this randomized, controlled, double
blinded study. Patients divided as intervention (n=25) and control (n=26). The
intervention group received 45 min of conventional therapy and 40 min of the upper
extremity VR rehabilitation program using Oculus Rift® (Leap motion mounted) and
control group received 45 min of conventional therapy and 30 min of a sham virtual
reality program (without any interaction). Rehabilitation consisted of 18 sessions of
therapy, 3 days per week, for 6 weeks. The outcome measures were Action Research Arm
Test (ARAT), Functional Independence Measure (FIM), Fugl-Meyer Assessment (F-M)
and Performance Assessment of Self Care Skills (PASS).

Clinical measurements showed that both F-M and ARAT scores significantly improved in
favor of intervention group compared to control (p<0.05). Daily life activities (PASS) and
functional independency (FIM) results also improved in favor of intervention group
(p<0.05).

Immersive VR rehabilitation appears to be feasible and effective alternative facilitating
rehabilitation therapy and promoting upper limb motor recovery in patient with ischemic
stroke.

Keywords and Phrases: Stroke, Rehabilitation, Virtual Reality
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Abstract:

This study presents the investigation of innocuous pain stimulation in different frequency
levels to enhance the human-machine interaction, particularly for the use of prosthetic
hand devices. As the commercially available hand prostheses only use visual feedback,
such limited information results in dissatisfaction for amputees concerning the non-
intuitive control interface of these devices [1]. To address this problem, many studies
have been concentrated on rendering somatosensory feedback stimulations, e.g.
mechanotactile [2], vibrotactile [3, 4] or electrical stimulations [4] to the users utilizing
the haptic technology. In our previous study [5], the efficacy of the painful stimulation on
the success rate of grasping was investigated by comparing its effect with the force and
visual feedback, respectively. In our human-subject experiments, a microcontrolled haptic
device is employed to provide the innocuous pain stimulus to human arm when the
positioning of the fingers exceeds the boundaries of the virtual object or could not be
regulated successfully depending on the different sizes of object geometries. A hand
exoskeleton is also designed to measure the position of human fingers while a task
provided on 2D VR environment is executed. To realize the similar scenario as the
amputees experience with the commercial hand devices, subjects make an effort to follow
the boundaries of circular objects with varying diameters appeared on the horizontally
placed monitor. Grasping performance of the subjects is evaluated based on the measured
error, which is the level of intrusion of fingers with respect to the boundary of the circle.
While performing the task, innocuous pain stimulation is applied to subjects’ arm as a
function of the measured error through the hand exoskeleton device. Preliminary results
show that the pain stimulation with high frequency provides better performance with
respect to the low frequency stimulation in terms of tracking accuracy and optimal
grasping level.

Keywords and Phrases: Pain Stimulation, Haptic Feedback, Hand Prosthesis
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Ozet:

Amag:

Literatiirde, robotik destekli rehabilitasyonun inme sonrasti motor iyilesmeyi
gelistirebilecegi ve robotik cihazlarin rehabilitasyonda giivenli ve uygulanabilir oldugu
bildirilmistir. Spinal kord yaralanmalarinda robotik yiiriyiis egitimine biytk ilgi
gosterilmesine ragmen, ¢ok az sayida c¢alisma, tetraplejili hastalarda robotik
rehabilitasyonun kol ve el fonksiyonelligi lizerine etkilerini degerlendirmistir. Bu
calismanin amaci, servikal spinal kord yaralanmasi olan hastalarda robotik rehabilitasyon
cihazinin tst ekstremite fonksiyonu tizerine etkisini arastirmakti.

Yontem:

Calismaya subakut servikal spinal kord yaralanmasi olan (motor seviyesi C4-C6, AIS A-D)
toplam 14 olgu dahil edildi. Geleneksel rehabilitasyon programina ek olarak,
Armeo®Spring sistemi kullanilarak, giinde 60 dakika, haftada 3 kez, 8 hafta boyunca iist
ekstremite robotik rehabilitasyon egitimine katildi. Olgular, baslangicta ve tedavi
sonunda (Dokuz Delikli Peg Testi ve ABILHAND anketi) kullanilarak degerlendirildi.

Bulgular:

Katilimcilarin yas ortalamasi 35,5%13,1 yil idi. 24 seanslik egitimin ardindan kol ve el
fonksiyonlarinda iyilesmeler gézlemlendi. Dokuz Delikli Peg Testi (7,02 [4,16] - 4,68
[3,58], p = 0,04) ve ABILHAND skorunda (10,50 [7,93] - 22,19 [7,31], p = 0,001) baslangig
ve tedavi sonrasi degerlerinde anlamli artislar oldugu goriildii. Robotik iist ekstremite
egitimi sirasinda veya sonrasinda herhangi bir yan etki gézlenmedi.

Sonug:

Kii¢lik 6rneklem biiytlikliigline ragmen, bulgular yiiksek diizeyde omurilik yaralanmasi
sonrasi robot yardimli list ekstremite egitiminin ek rehabilitasyon yontemi olabilecegini
gostermektedir. Ust ekstremitenin sekiz hafta boyunca robotik destekli egitimi, servikal
spinal kord hasari olan hastalarda uygulanabilir ve giivenli bir miidahale yontemidir.

Anahtar Kelimeler: Omurilik Yaralanmasi, Robot Yardimli Egitim, Ust Ekstremite, El
Fonksiyonu

Objective:

In the literature previous studies have reported that robotic-assisted rehabilitation can
improve motor recovery after stroke and that robotic devices are safe and feasible in
rehabilitation. Despite considerable interest in robotic gait training after spinal cord
injury, very few reports have evaluated the effect of robotic training of arm and hand
function in patients with tetraplegia. The aim of this study was to evaluate the
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effectiveness of a robotic rehabilitation device on upper limb function in a cervical spinal
cord injury patient.

Methods:

A total of 14 subjects with sub-acute cervical spinal cordinjury (motor level C4-C6, AIS A-
D) were enrolled in this study. Addition to conventional rehabilitation program subjects
participated in the upper limb robotic rehabilitation training program by using the
Armeo®Spring system, for 60 minutes per day, 3 times a week, for 8 weeks. Subjects were
evaluated by a observer using the outcomes tests (the Nine-Hole Peg Test and ABILHAND
questionnaire) at baseline and after the treatment.

Results:

Average age of the subjects was 35.5+13.1years. After 24 sessions of training,
improvements in arm and hand functions were observed. Baseline and after treatment
values of Nine-Hole Peg Test (7.02[4.16]-4.68[3.58], p=0.04) and ABILHAND scores
(10.50[7.93]- 22.19 [7.31], p=0.001) resulted in significant increases. No adverse effects
were observed during or after the robotic upper limb training.

Conclusions:

Despite the small sample size, findings demonstrate that robotic-assisted training of arm
and hand functions after high level spinal cord injury can be an adjunctive rehabilitation
method. Robotic-assisted training of the upper limb over eight weeks is a feasible and safe
intervention method in a cervical spinal cord injury patient.

Keywords: Spinal Cord Injury, Robotic-Assisted Training, Upper Limb, Hand Function
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Abstract:

Purpose:
To evaluate the attitudes of students studying at physitoherapy and rehabilitation
towards technology-assisted rehabilitation and their level of knowledge.

Method:

A questionnaire was prepared by the researchers to determine the level of knowledge
about technology-assisted rehabilitation. The questionnaire was applied to the students
who are currently studying in the second and third year of physiotherapy and
rehabilitation department.

Results:

151 university students (96 female, 55 male) with a mean age of 21.4 + 1.44 years were
included. 101 students were studying in the third year, and 50 student were studying in
the second-year. 66.7% of the students had knowledge about technology-assisted
rehabilitation, 66.9% were interested in this field, 71.5% stated that technology-
supported rehabilitation is not implemented in our country sufficiently, 59.7% said that
they could work in this area after they graduated, 27.1% said that technology-supported
rehabilitation would negatively affect the employment of physiotherapists in the future,
and 69.8% stated that they wanted to take robotics rehabilitation as an elective course.
97.8% of the students ranked EMG biofeedback, functional electrical stimulation,
neuromuscular electrical stimulation, virtual reality and repetitive transcranial magnetic
stimulation as the most commonly heard devices in this area. 71.5% reported disease
groups that the most needed technology-supported rehabilitation are spinal cord injuries,
muscle diseases, cerebral palsy, anterior cruciate ligament, patients with balance and
walking problems. 52.9% of the students said that they would use technology-supported
rehabilitation in the chronic phase of the disease, 54.4% of the agreed that technology
supported and traditional rehabilitation methods should be combined, 29.9% stated that
hese devices contributed to neuroplasticity.

Conclusion:

Students who are currently studying in the forth year of physiotherapy and rehabilitation
wasn’t included to the study because those students may have seen the application of such
devices during clinical internship. Second and third year students have general
knowledge but these are not at sufficient. We think that technology-supported
rehabilitation should take place during the undergraduate education and instructors
should be interested and encouraging in this regard.

Keywords: Technology-Assisted Rehabilitation, Physiotherapy and Rehabilitation,
Student
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Abstract:

We have studied intelligent robot arm using central moment features for determining
pieces of puzzle. The system was evaluated three step. The first step was design and
production of arm. The second step was computer vision for image analysis and
identification to add intelligent skill. The last step was to find coordinates of objects and
move robot arm.

For this purpose, The six axes robot arm system was designed with 3D modeling
programs and was created by 3D printer. Raspberry Pi based controller was embedded
for computer vision. Using image processing techniques, the pieces of puzzle were
determined. Then the central moment features of each object were extracted. Naive Bayes
classifier was used to identify of objects. Overall accuracy of classifier was about 90%.
after making decision the centroid of the each object was determined. The last step was
robot arm movement. Before moving the arm, according to object coordinates, robotic
joint angles was calculated by control equation using closed form approach analysis
which is a type of inverse kinematic methods. According to the central moment of the
objects, the targets were determined and automatic carrying process was initiated.

All processes, which were determination of objects and targets, object coordinates and
roboticjointangles and control of robotic arm movements, were carried out by Raspberry
Pi. In the study, the OpenCV library was integrated into Raspberry Pi and the python
programming language was used.

Keywords and Phrases: Raspberry PI, 3D Modelling, 6 Axes Robot Arm, Image
Processing, Python
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Abstract:

We have studied effects of smartphone usage on neck problems. We have used the Neck
Disability Index (NDI) and Smartphone Addiction Scale-Short Version (SAS-SV). We have
disscussed how smartphone use effects neck problems. At the end of our work, we have
received result of an increase in neck problems for individuals depending on smartphone
usage.
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Abstract:

This study aims to facilitate the education of children with autism and using their
imitation skills. Kinect technology is used. The most important feature of Microsoft Kinect
is these sensors detect the body movements and simultaneously project these movements
on the screen as commands and consequently supply device and user interaction. By
measuring the movements of the joints in the human skeleton read through Kinect and
comparing it with the motion previously recorded, to determine whether the child is
doing the movement correctly. In this way children learn motor skills that help children
with autism in terms of the development communication skills and peer relationship.
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