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New Product Development (NPD) consists of ideas from both business and engineering worlds.  NPD is the process of taking an idea and turning it into a product or taking an existing product and improving it.  The ultimate goal of this process is to create the best product with the quickest turnaround time.  Today virtual technologies can push the effectiveness of this process to challenge its limits.  The problem arises of how to most effectively utilize this technology to overcome the inefficiencies of the past.  

In the early days, in the 1960’s and the 1970’s, of NPD, the process was entirely inefficient.  A team set up known as “over the fence” was predominately used in the United States.  The “over the fence” process is when one department completes their task on a project and hand it over to the next department without any outside input.  For example, a design team would design a new product and then give it to the manufacturing team.  The manufacturing team was not allowed to make any major design changes.  Often the manufacturing team was given something that functioned, but was exceedingly difficult to manufacture.  The task was even worse for the marketing personnel since they were given something that was esthetically disgusting and was told that they would have to sell it.  Another problem of the old NPD process was the customer feedback.  The companies of the 1960’s and 1970’s used little or no customer feedback during their design phase.  This resulted in products that were fundamentally sound from an engineering standpoint, but lacked in any customer input or interest.

A solution to the situation was to embrace the ideas of concurrent engineering which utilizes Quality Function Deployment (QFD), Taguchi methodology, and different group structures within the company other than the “over the fence method.”  QFD takes what the customer wants and then translates them into design terminology.  For example, a customer when surveyed by an automotive company might say that “I want a smoother ride when driving my car.”  This would be translated into “the vibrations from the engine need to be reduced.”  Taguchi methodology can “…be used to identify optimum design or to prove or eliminate problems from the process,” (Hatley 1992).  Through a series of tests and using statistical analysis, the optimum settings for the process will be evident.  The goal of the Taguchi tests is to get production capabilities within customer specifications.  Team structure can also have a huge impact on the overall efficiency and quality of the process.  Additionally, concurrent engineering involves everyone at the start of the project rather than later on.  This allows for design for manufacturing (DFM) and design for assembly (DFA) methods to be fully used.   DFM and DFA methodology takes a design and evaluates it based on its ease of manufacturing and assembly.  This reduces production costs because less time and materials will be wasted in the manufacture of the product.  Due to the fact that everyone’s input is at the beginning of the design phase, the result is a fully functional, easy-to-assemble, and desirable products.

However, in today’s market QFD, Taguchi methods, DFA, DFM, and team structure are not enough to stay ahead.  Virtual Product Development (VPD) will keep businesses ahead of the market by saving money and time.  VPD utilizes various programs and equipment to move companies forward.  Some of the programs and equipment used are:  AutoCAD, Virtools, 3D Studio Max, VR headsets, Cave projection systems, and “fish tank” VR.  Using virtual drawings that can be shared on a network will increase group productivity, and team members will be able to access drawings of the product so that they know exactly how each will function.  In addition, VPD allows for cheap and effective prototyping.  Once a product is designed by the team it can be imported to a program such as Virtools, where it can be viewed in a virtual environment.  This will allow for team members to look at the product and make design changes without the use of costly prototypes.  The best example of this type of design is the Boeing 777, because the entire plane was designed and tested within a virtual space.  The first physical prototype was actually the first plane sold to a buyer.  VPD can also be used to help increase sales and customer satisfaction since a customer can be shown the product that they ordered in a virtual space (VR headset or cave system) and make suggestions for changes.  The lack of physical prototypes saves the company money and time.

The research that has been completed up to this point has spanned various areas.  There has been a lot of experimentation accomplished this summer with the program, “Virtools”.  Virtools is used to script or give objects directions in a virtual environment.  A model that will be used to display the customer involvement aspect of VPD has also been started.  However, currently only basic aspects exist.  Additionally, familiarization with topics such as Quality Function Deployment, Design for Manufacturing, Design for Assembly, team dynamics, and Taguchi Methodology was accomplished this summer.  Without familiarization of these topics any future research in the VPD or NPD area would be impossible.

Future work on this topic will be done both at Clarkson University and off site at a corporation.   What will need to be completed in the future is the VPD model.  The ultimate goal of the model will be to completely immerse the prospective customer in a virtual world.  The prospective customer will be looking at a table with products that vary slightly in color, size, style, and company logos.  The customer will then be able to manipulate the objects in the virtual world so that they can look at all of the angles of the widgets.  This type of model could be used for survey or purchase purposes.  The potential buyer could supply information about what needs to change on a product and/or why they chose the product they plan on buying.  Other research will be conducted at a corporation.  This research will be looking at the company’s current NPD/VPD system for strengths and weaknesses.  The data gathered from this will answer the questions: “why does their process work the way that it does?”; “how could it be improved?”, and “how could more virtual tools help?” 
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