Rehabilitation PhD Qualifying Exam (Kamper)

Exam Details
The exam will consist of two components:
i) Closed-book exam (2 hours).  Time and location: 9/29/21, 10:00-12:00, Wed. morning.
· Students may bring a calculator.
· Students may bring the papers listed below with their own annotations.
· Questions will require qualitative and quantitative answers.
ii) Take-home component involving Simulink (project with code must be submitted 
	electronically within 24 hours of receipt of assignment).
· This will be open-book, but the student is expected to work entirely independently.
· Familiarity with Simulink will be assumed.

Introduction
Increasingly, rehabilitation technologies are being developed and implemented to help individuals regain function following neuromuscular injuries such as stroke, spinal cord injury, or limb loss. These technologies introduce a coupling between the user and device. This involves not only mechanical coupling, but motor planning and execution as well. The user, for example, must characterize and incorporate the properties of the device to perform motor planning, while the ideally the device would learn the properties of the user to provide customized assistance. Furthermore, devices can provide users with knowledge of external objects, both real and virtual.
 
[bookmark: _GoBack]This exam will explore issues related to the human-machine interactions that are fundamental to functional utilization of rehabilitation technology. For the in-class portion of the exam, students are expected to be able to discuss concepts from these papers both qualitatively and quantitatively.  For the take-home portion, students will be expected to create a specified model using Simulink. Topics may include:

· Internal representation of self
· Representation of wearable devices
· Forward and inverse kinematics
· Haptics
· System response
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