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Problem Statement
Conductive Education is a unique, holistic educational approach to
help children with Cerebral Palsy and other motor disabilities achieve
their greatest level of independence through physical and cognitive
activities. The Conductive Education Center of Orlando (CECO) is a
special needs school for children from kindergarten to 12th grade.
They work on improving motor and cognitive abilities as well as basic
life skills. One of the most prominent diseases CECO works with is
Cerebral Palsy (CP). CP occurs from damage to a fetal or infant brain.
The damage can have various levels of effects and does not progress
with time. CP cannot be cured, but with treatment even those with
moderate or severe CP can learn how to function with a degree of
normalcy. They currently share progress and the effectiveness of
Conductive Education through patient testimonials, but need a way to
show some form of quantitative data to validate their methods, which
has not been done previously. They would like to use this data to be
able to reach out to more families affected by CP or similar
disabilities and to have a way to track student progress.

Final Design

Figure 1: Screenshot of main menu and exercise windows

Figure 2: Screenshot of Durango skeleton during a
Transition Test demo

The Microsoft Kinect 2 is compatible with the Windows 7 OS and
above. It records visual data at 30 frames per second and translates
those points into X,Y data in pixels. Using Microsoft’s official
software development kit as well as GPL licensed, open source code,
AICE is able to track up to 24 points on 8 people simultaneously and
record data. The data is stored in an SQL database where it is
organized based on the exercise performed. The application window
refreshes at a rate of 30Hz, giving visual feedback as well as
recording data in the background. For ease of use, the conductor of
the exercises can use several different hand gestures to indicate the
start and stop portions of the exercise.

Future Improvements

Exercises
AICE has two main exercises: the Reach Test and the Transition Test,
as well as has the functionality to add additional exercises. The Reach
Test requires the participant to sit in a chair and reach for an object
held by an instructor. After completion of multiple repetitions, the
program will display the range of motion, core stability, accuracy, and
average time per repetition. The Transition Test requires the
participant to start out sitting in a chair and then stand up. Upon
completion, they will then be instructed to sit back down. The
program will measure and display the time taken to stand, and the
posture of the participant, measured through changes in hip position
as well as neck position. These two exercises were selected due to
their relation with everyday activities and importance in CECO’s
current programs.

Our program requires a Microsoft Kinect V2 camera, a computer with
Windows 10 OS (recommended), a chair, ample floor space, and a
trained instructor. The camera needs to be positioned at least ten feet
away from the chair that the participant will use. The instructor will
run the program as well as instruct the participant. Each participant
will have their own user profile, with patient ID numbers known only
to instructors to protect the patient’s identity. Instructors have the
option of choosing an existing profile, or creating a new one, when
opening the software. Once the exercise is complete, the instructor
will be able to view and save the results. The results are stored in a
database that can be accessed by the conductors at CECO with a
username and password. The program creates easy to understand
displays of results and compiles the data from each participant over
time in order to show their progress.

Technical Specifications

Solution
AICE has created a computer program that utilizes motion capture
technology to analyze the physical and cognitive abilities of children
with CP. The goal of the program is to show the validity of
conductive education by recording and displaying quantitative data
over time. Some measurement parameters include range of motion
and core stability. This system is easy to use for CECO instructors,
and was designed to easily integrate into CECO’s already existing
program.

Testing Protocol

AICE could pave the way for inexpensive therapy monitoring and
validation. This program could be modified for use on people with
disabilities other than CP, as well as those undergoing standard
physical therapy for injuries. In the software, updates could be made
to incorporate different exercises and more detailed measurements.
Another enhancement would be to incorporate this system into a
game-like environment.
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