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Lab 5: Lessons Learned

1.  Risk management and mitigation


The three categories of risks, technical, financial, and customer, were all mitigated in some fashion by development of the prototype.  The technical risks have been all but eliminated.  A prototype has been developed that integrates the required technology, provides reasonable accuracy for exercise discrimination, and minimizes malfunctioning by indicating when exercises cannot be discriminated due to improper form.  The financial risks have been mitigated, but not eliminated.  As developed, the prototype would not be able to meet FDA or insurance company standards because mobility and non-intrusiveness have been eliminated as capabilities of the prototype.  The prototype does prove the concept of a cardiac rehabilitation tool, and with appropriate investment in technology, a second generation prototype could be developed that would meet FDA and insurance standards.  The prototype mitigates the risk of rehabilitation acceptance by proving the utility of H.E.A.R.T. in a rehabilitation setting.  A second generation prototype with appropriate technology would eliminate most risks.
2.  Budget

     Heart, Inc. believes the initial price point is still valid.  All of the technology used in the prototype was substandard for the indicated application.  No technology intended for the real world product was used.  If a prototype can be developed for the cost of student sweat equity and capital investment of less than a thousand dollars, a suitable prototype could be built for the indicated $99,000 of the phase 1 budget.  Until a prototype is developed using the appropriate technology, it is unknown what changes would have to be made to the phase 2 budget.  It is likely that additional funds would have to be allocated for human resources to have sufficient programming staff to produce the discrimination algorithms and GUI interfaces.
3.  Schedule

     Many scheduling difficulties occurred during production of the prototype.  The labor force to produce the prototype is comprised entirely of students that have other obligations besides producing the prototype.  Five developers working part-time on the project was an insufficient labor force to produce a sophisticated prototype.  Composing lab documentation was not discussed during the initial scheduling.  The necessity to produce documentation for the prototype diverted labor from the task of building the prototype.  The phase 2 schedule would need to be revised to include time to prepare necessary documentation for phase 2.  Additional staff would need to be acquired to allow phase 2 to remain on schedule.
4.  Prototyping

     Several successes were achieved by the prototype.  The prototype can record the raw data from a heart rate monitor and piezoelectric accelerometer.  It can accurately discriminate among the three allowable exercises.  The H.E.A.R.T. prototype can correlate the sensor data by time, store it in the Heart Database, and produce useful reports.

     Several problems were identified during the production of the prototype.  The difficulty associated with discriminating any exercise was highlighted by the need to restrict the type of exercises allowed.  The real world product could mitigate this difficulty by including an input button to allow the user to specify which exercise they will perform.  The prototype needed to be able to discern when exercise motion was not in proper form and produce a message indicating it could not discriminate the motion.  The difficulty in producing an installable GUI was highlighted by the need to create an online GUI that simulates the software installed by the user.  Other problems identified were insufficient staff, unreasonable delivery time (16 weeks), and woefully inadequate capital investment in the project.
5.  RWP solution and scope

     Heart Inc. believes the overall design of the real world project is correct.  A few design modifications can be recommended.  The set of allowable exercises must have some constraint.  Mitigation of allowable exercises can be accomplished by the inclusion of a user input button to indicate which exercise is to be performed.  A docking station should be added to allow the unit to charge when not in use, and to act as a central location for storing the device.
