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Dataset Preparation

• Patient-dependent models.

• Imbalanced dataset (FoG samples ratio for each participant ranged from 2.5% to 25%) • Increased FoG ratio for each participant to 25% using ADAptive SYNthetic (ADASYN) sampling 

Discussion

• SVM outperforms the other classifiers:

-Sensitivity = 84.4% and Specificity = 91.8% (D6) -Sensitivity = 81.6% and Specificity = 91.6% (D1) • Among 39 FoG events in the testing sets, 34 (87%)

were identified within 1s before to 5s after the FoG onset with 52% being predicted. 

Behavior, Robotics and Sensing Group

  • FoG data included data from 1s pre-FoG periods • D1 dataset: Features only from the current window • D6 dataset: Features of six successive windows • Number of attributes (N=N sen,axis ×N feat ×N win ):
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	Background		
	• Freezing of gait (FoG), a form of akinesia, is	[Sensor, Axis]	Feature
	described as sudden and transient reduction in	[Left Ankle, Perpendicular to Frontal]	Freeze Index
	forward progression in individuals with Parkinson's	[Left Ankle, Perpendicular to Transverse]	Sample Entropy
	disease (PD) and is the main risk factor for falling. • Non-invasive, non-pharmacological interventions in the form of external stimuli can reduce FoG severity	[Right Ankle, Perpendicular to Frontal] [Right Ankle, Perpendicular to Transverse]	Standard Deviation Signal Power
	and improve gait velocity, stride length and upper-		
	limb movements.		
	• Intelligent cueing devices deliver an external stimuli		
	only when it is contingent on symptom onset. • Current studies achieve high accuracy for FoG detection. However, these studies seldom report		-N D1 =4×4×1=16 -N D6 =4×4×6=96
	the detection latency (after FoG onset) and		
	prediction capability (prior to FoG onset). These		
	may be critical for real-time and ambient		
	applications.		
	Hypothesis		
	• FoG develops dynamically (i.e., data prior to FoG		
	onset may contain information)		
	• Labeling pre-FoG data as FoG improves Machine		
	Learning based FoG prediction		
	Dataset		
	• Seven participants with PD (4M/3F, 74±5 years,		
	H&Y scores from 2-4 ) walked at self-selected		
	speeds through a narrow (38ft. ×5ft.) hallway for		
	35±8 minutes.		
	• 154 FoG event were recorded (22±12).		
	• Participants environmental stimuli such as 180 o turns, varied were required to negotiate		
	path widths, and planned and unexpected stops.		
	• Two 3-axis accelerometers were attached to the left		
	and right ankles superior to the tibia/talus joint.		
	• Sampling rate was set to 128Hz.		
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