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Amag: Prechtl'in Genel Hareketler (GM) Degerlendirmesi, serebral palsi gibi norogelisimsel bozukluklar
gelistirme riski yiiksek bebeklerin tanisinda klinik olarak siklikla kullanilmaktadir ve erken tanida yiiksek bir
gecerlilige sahiptir. Bu caligmanin temel amaci, Genel Hareketler (GM) Analizini yapay zeka teknolojisiyle
birlestirerek makine dgrenimi yoluyla insan kaynakl hatalar1 en aza indirmek ve bu degerlendirme ydntemini
tiim saglik profesyonelleri tarafindan dogru ve yaygin olarak kullanilabilir hale getirmektir.

Metod: Calismaya diizeltilmis yas1 0-20 hafta arasinda degisen toplam 200 bebek dahil edildi. 3-5 dakikalik
videolar igerisinde gozlemlenen normal veya anormal spontan motor hareketler 20 saniyelik kesitler halinde
hazirlandi. Diizeltilmis yasi 0-9 hafta arasindaki bebeklerde Writhing hareketler incelendi ve bu donemde
gozlemlenebilecek Poor Repertoire, Cramped Synchronized veya Chaotic General Movements gibi anormal
hareketler tespit edildi. Ayrica, 9-20 hafta arasindaki bebeklerde fidgety hareketlerin varligi ve olasi anormal
fidgety hareket paternleri degerlendirildi. Bebek hareketlerinden anormal motor paternleri tespit etmek amaciyla
1D Evrigimsel Sinir Ag1 (1D-CNN) tabanli bir model kullanildi. Model, videolardan ¢ikarilan iskelet noktalarini
(skeleton key points) analiz ederek bebek hareketlerini siniflandirildi. Siniflandirma islemi igin destek vektor
makineleri (DVM), k-en yakin komsu (k-NN) ve yapay sinir aglart (YSA) gibi klasik makine &grenmesi
yontemleri kullanildi. Model degerlendirmesi i¢in 5 katli ¢apraz dogrulama uygulandi ve ortalama dogruluk
oranlar1 analiz edildi.

Bulgular: En yiiksek dogruluk orani %85.7 ile K-NN yontemine ait bulundu, DVM %82.9 dogruluk orani ile
ikinci sirada yer ald1. Yapay Sinir Aglar1 (YSA) ise %80.0 dogruluk orani ile en diisiik performans: gosterdi.

Sonug: Sonug olarak GMs'nin diigiik maliyetli ve erigilebilir yapist yapay zeka ile birlestirildiginde, 6zellikle
kaynaklarm sinirli oldugu kuruluslarda nérolojik bozukluklarin erken tanisinda doniistiiriicii bir potansiyele sahip

olacag goriigiindeyiz

Anahtar Kelimeler: Erken miidahale, yapay zeka, makine 6grenmesi

* Bu ¢alisma, 9-12 Kasim 2025°te 2. Uluslararasi Erken Miidahale ve Rehabilitasyon Kongresi’nde (ICER 2025) sozel bildiri olarak
sunulmustur.



Gazi Saglik Bilimleri Dergisi 2026: Ozel Say1 11 Sozel Bildiri

DEVELOPMENT OF A SYSTEM FOR ANALYZING THE NEUROMOTOR
DEVELOPMENT PROCESS IN INFANTS USING MACHINE LEARNING: A
FEASIBILITY STUDY

Ecem Yildiz CANGUR!?, Ali ARI2, Abdiilkadir SENGURS?, Kamile UZUN AKKAYA!,
Pelin ATALAN EFKERE?, Biilent ELBASAN!

! Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Gazi University, Ankara, Turkey
0000-0002-3631-9502
0000-0003-3608-5192
0000-0001-5571-237X
0000-0001-8714-0214

2 Department of Computer Engineering, Faculty of Engineering, Inonu University, Malatya, Turkey
0000-0002-5071-6790

3 Department of Telecommunications, Faculty of Technology, Firat University, Elaz13, Turkey
0000-0003-1614-2639

Purpose: Prechtl's General Movements (GMs) Assessment is frequently used clinically to diagnose infants at
high risk of developing neurodevelopmental disorders such as cerebral palsy and has a high validity in early
diagnosis. The primary objective of this study is to combine General Movements (GMs) Analysis with artificial
intelligence technology to minimize human-related errors through machine learning methods and to make this
assessment method accurate and widely usable by all healthcare professionals.

Methods: 200 infants with a corrected age ranging from 0 to 20 weeks, were included in study. Normal or
abnormal spontaneous motor movements observed in 3-5 minute videos were prepared as 20-second segments.
Writhing movements were examined in infants between 0-9 weeks of corrected age, and abnormal movements
such as Poor Repertoire, Cramped Synchronized, or Chaotic General Movements that could be observed during
this period were identified. In addition, the presence of fidgety movements in infants between 9 - 20 weeks and
possible abnormal fidgety movement patterns were assessed. 1D Convolutional Neural Network (1D-CNN)
based model used to detect abnormal motor patterns from infant movements. The model classified infant
movements by analyzing skeleton key points extracted from videos. Classical machine learning methods such as
support vector machines (SVM), k-nearest neighbors (k-NN), and artificial neural networks (ANN) were used
for the classification. 5-fold cross-validation was applied for model evaluation, and the average accuracy rates
were analyzed.

Results: The highest accuracy rate was found to belong to the k-NN method with 85.7%, while SVM came in
second with an accuracy rate of 82.9%. Artificial Neural Networks (ANNSs) performed the least well, with an
accuracy rate of 80.0%.

Conclusion: In conclusion, we believe that the low-cost and accessible nature of GMs, when combined with
artificial intelligence, will have transformative potential in the early diagnosis of neurological disorders,
especially in resource-limited organizations.
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* This study was presented as an oral presentation at the 2nd International Congress on Early Intervention and Rehabilitation
(ICER 2025) on November 9-12, 2025.



