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Detailed GIAN Course Qutline

i Module A: Basic concepts related to measurement of gait function (normal and pathological) and neuroplasticity |
I
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December 26, 2017

Lecture 1(1 Hour): Basic concepts related to normal and pathological gait patterns; Fundamentals of 3-dimenstional gait analysis.

Lecture 2 (1 Hour): Summary of the current state of research evidence related to the effectiveness of post-stroke gait rehabilitation

Lecture 3 (1 Hour): Definition, mechanisms, and clinical importance of neuroplasticity; Origin of neurological disorders and role of gait training. Multi-modal gait analysis through exploitation of kinematic gait features.

December 27, 2017

Lecture 4 (1 Hour): 3-dimensional biomechanics, multi-muscle electromyography, modification and instrumentation of clinical tests for assessing dynamic balance and gait.
Lecture 5 (1 Hour): Background and rationale for incorporating measurement of neuroplasticity outcomes in conjunction with clinical function and biomechanics.

Lecture 6 (1 Hour): Non-invasive brain stimulation for measurement of corticospinal excitability of lower limb muscles, peripheral nerve stimulation for evaluation of spinal excitability
December 28, 2017

Lecture 7 (1 Hour): Discussion on different techniques for gait stability analysis: Lyapunov exponent, computation of joint decomposition index and coefficient of correspondence for angle-angle coordination analysis.

Lecture 8 (1 Hour): Wearable sensors and real-time feedback for gait training: Rationale, research evidence, advantages, and challenges for the incorporation of wearable sensors for providing real-time feedback during
gait training. Recent research evidence from our laboratory and others demonstrating the feasibility and effects of gait biofeedback, as well as future directions for research and clinical applications.

Tutorial 1 (1 Hour): Clinical case study example, problem solving, and doubt clearing session.

December 29, 2017

Lecture 10 (1 Hour): Physiological principles, biomechanical effects, methodological protocols, and clinical effectiveness of gait training interventions that utilize treadmill stepping for mass practice and neuromuscular
stimulation for enhancing neuroplasticity - Fast treadmill training, body-weight supported gait training, functional electrical stimulation

Lecture 11 (1.5 hour): Physiological and motor learning principles, biomechanical effects, methodological protocols, and clinical effectiveness of gait training interventions utilizing neurofeedback - Real-time gait
biofeedback, virtual reality biofeedback training, split-belt walking, other training paradigms based on error-augmentation
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i Module C (continued): Description, physiological basis, and research evidence related to innovative treatment interventions for gait retraining and rehabilitation !
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December 30, 2017
Lecture 12 (2 hour): Development and testing of innovative gait training techniques that capitalize on wearable sensor technologies and computational and real-time analysis of gait

Tutorial 2 (1 hour): Problem solving /Open discussion with the audience, and Quiz.

Final Examination
Date of Examination: December 30, 2017



