Updated Six Sigma Documents


Design for Six Sigma is not a process to be done at the onset of a project and then filed. Many of the documents produced during the inception phase of this project are used continuously in order to validate our progress, while others are frequently updated to reflect changes in the project.


The Gemba and Kano Analysis results were used to initially constrain the problem, and serve as the building blocks to develop the tools we will continue to use throughout the project. The QFD is another tool that we have not updated: it is to be constantly referenced as a metric for evaluation, but, unless there is a significant change in customer requirements, it need not be updated.


The remaining tools, however, have been updated as the project has progressed. They are presented below and the reasons for the updates are discussed.

One Page Scope Statement


The updated one page scope statement is included on the following page. There are several major updates to this document, mostly to reflect an increase in application scope as well as a more realistic schedule. 


Note that both the “Product” and “Justification” fields of this form include a broader scope of use for the finished product. In the original document, the product was simply an advertising icon for use by Z Buffer Inc., while in the updated version there is mention of corporate as well as personal project promotion. Furthermore, the project’s justification expands to encompass educational enrichment and personal promotion as well as advertising and corporate use. 


Schedule constraints have been added (to reflect the deadline on Senior Design Project 2 (GE-494)), while the scope constraints have been removed. The scope constraints were redundant, and simply listed some key elements to achieve customer satisfaction. Also, in deliverables, “extra batteries” has been replaced with simply “batteries,” as the cost and shelf life of high-capacity batteries makes this option uneconomical. Also, the current and next phase deliverables have been updated to reflect a slightly modified documentation path.

One Page Scope Statement

Project Title
Robot Development Platform

Product of the Project
I will produce a platform for robotic development that will serve as an advertising symbol in promotional and recreational activities. This robot could see application in a large-scale corporate setting or simply to support smaller personal projects. 

Product Justification
There exists a market for advertising through icon recognition that inspired this project. This robot must be visually distinct and appealing, be capable of supporting modules that can perform a given set of tasks, and its construction must utilize the full breadth and depth of my team’s education. It will serve to promote personal or professional projects in a strongly positive and impressive manner.

Project Constraints
Schedule: must be completed by the conclusion of the winter trimester of 2004-2005. 

Product Scope: unconstrained

Resources: constrained budget, available people, and equipment.
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 FORMCHECKBOX 
 Product Scope 
 FORMCHECKBOX 
 Resources 

Project Deliverables
A robot platform, batteries, battery charging equipment, modular components, transmitters and controls, documentation, and software.

Current Phase 

Next 

Phase


· Finite Element Analysis

· Input Specification Document

· Failure Modes and Effects Analysis (FMEA)

· Rapid Prototyping

· Use Cases

· Sequence Diagrams

· Solid Modeling

· Design FMEA

· Optimization

· Class Diagram

Interim Success Metrics
-Mechanical design and completed budget submitted for final approval by November 1st.

-95% of all manufacturing done in-house.

-Prototype capable of major tests done by January 1st.

-Major testing results in the destruction of no more than two major selected components.

Approvals
Mike Carr,

Team Leader
Rick Labadie, Chairman
Gordon Jenkins, CS Advisor
P. Nikaaien,   ME Advisor


Finally, the interim success metrics have been updated to reflect some significant schedule creep that we encountered due to sponsorship complications that will be discussed in the following section. The mechanical design date has been shifted from April 15th to November 1st, and the prototype delivery date has shifted from September 1st to January 1st.

Input Specification Document

For the most part, the input specification document has remained unchanged. However, in order to reflect the schedule creep we sustained, we have changed the delivery field of this document. Shown below are the delivery metrics as included originally as well as the updated dates.

Delivery

Requirement
Min Acceptable
Expected
Max Acceptable

Mechanical Design and Budget

April 15, 2004
April 15, 2004

Prototype for Major Testing

September 1, 2004
January 1, 2005

Completed Robot with at Least Three Modules

January 1, 2005
April 15, 2005

Requirement
Min Acceptable
Expected
Max Acceptable

Mechanical Design and Budget

September 20, 2004
October 1, 2004

Prototype for Major Testing

January 1, 2004
February 1, 2005

Completed Robot with at Least Three Modules

March 15, 2005
April 8, 2005


As can easily be seen, the schedule creep has been very significant. An extreme case is the mechanical design and budget, which moved from mid April to late September. We did complete a mechanical design and preliminary budget by the April deadline, however, due to a significant battery capacity miscalculation, there was a major redesign shortly following this date. Because of this, a final mechanical design and budget had to wait until the completion of these design steps.


Unfortunately, other instances of schedule creep cannot be blamed on redesigns. Our struggles with sponsorship issues and how it impacted our schedule are discussed in the following section.

Risk Mitigation
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Priority

Predicted Predicted ~ Risk  Predicted Predicted dRisk
Risk Action Likelihood Impact _Priority _Likelihood _Impact
Circuitry oo Fragile for Regular Use Test early. Build shock mountings for electronics 140 430 140 430
Unexpected Scope Increase Iterate development so initial scope can be delivered on time 370 1.00 370 1.00
[Etectronics Sufter Failure at Low Voltage Test extensively, write special preemption SIW 11 49 11 49
Wireless Signal Problems Test early, and, if necessary, research antenna design options 1.30 3.00 1.30 250
Unexpected Proficiency Requirements Design with consideration of current abilities 220 2.00 150 2.00
Component Constraints Force Design Change | Design inside out; select components before designing chasis 1.00 2.00 1.00 1.00
[Budget Rejection from Higher-Ups Get approval ASAP 1.00 5.00 1.00 1.00
Overheating Problems Leave open space in design for heat-sinks and fans 1.20 1.40 250 2.00
[Battery Power Not Reliable Enough for Efectronics | Select appropriate DCIDC converters. 150 4.00 1.00 4.00
Unanticipated Drivers Required. Install Fedora on microprocessor before selecting additional HW | 1.1 2.9 11 2.9
Unexpected Budget Shortcoming Design within approved budget to avoid late process revisions 1.90 2.00 1.90 2.00
Unexpected Tool Requirements Design with consideration of available tools 1.20 220 1.20 220
[Budget Delay Causes Schedule Lapse Outside of my control 5.00 110 5.00 110
Complete Budget Fall-Through Outside of my control 1.00 5.00 5.00 5.00
Testing Disaster Early, rigorous testing, leaving time to repair any damage 2.00 1.00 2.00 1.00
[No Budget for Tools Purchase tools out of pocket 2.80 1.00 2.80 1.00
Treads Must be Scratch Built Research options early, leaving time to scratch build if necessary | 1.20 1.00 1.00 1.00





There have been several updates to the risk mitigation document. The image below shows the original predicted risk priority as well as updated values. Most of the fields saw improvement as shock-mounting designs were finalized and structural analysis was completed. However, there is one significant increase: complete budget fall-through. 


Due to reasons beyond their control, Z Buffer Inc. is no longer able to afford this project. This was the cause of our schedule lapse, and resulted in a significant phase of uncertainty in the middle of the project. 
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