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(E)» Summary

ﬁait analysis is used in many applications, including quantitatively assessing normal and pathologich
gait function, monitoring many orthopedic and neurological disorders, planning surgery, evaluating
treatment outcomes, and rehabilitation protocols, and documenting functional changes while
monitoring the patient. Several parameters such as spatiotemporal parameters and joint kinematic
parameters are usually calculated to evaluate the patient's gait numerically or based on single scale.
The presence of many parameters and the uncertainty associated with each parameter makes it
difficult to objectively evaluate a patient's gait performance. Moreover, there is difficulty in evaluating
the effectiveness of treatment by comparing results for a patient's at different times or comparing
different clinical points. Hence, great efforts have been devoted to building indices that summarize
and condense the information emerging from many gait parameters resulting from gait analysis into a
single index or score. This research aims to build and develop an index to evaluate walking deviation
using type-2 fuzzy logic. The category of children was adopted as an age group, and using a database of
typically developing children and another database of children with spastic cerebral palsy, a three-
stage fuzzy system was built that gives in its final result a numerical value for the severity of gait
deviation compared to normal people. The results showed, in comparison with well-known gait
deviation indices such as the Gait Profile Score (GPS) and Gait Deviation Index (GDI), the possibility of
using the type-2 fuzzy system in assessing gait deviation, which summarizes many of the gait
parameters at the level of the three joints (hip, knee, and ankle) and gives A numerical value for the
severity of gait deviation. The importance of this research comes in providing the biomechanics
laboratory at Damascus University and the health sector in Syria with a diagnostic system that gives
quantitative values for gait deviation.
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