Sponsorship Loss


In early June of 2004, one of the risks presented on our risk mitigation document came to pass. This risk, “complete budget fall-through,” was not highly ranked because, even though it had the maximum possible impact, it was seen as a very low likelihood. It also was one of the two risks that had no mitigation. This was completely beyond our control and there was nothing we could have done to prevent it.


Furthermore, this unfortunate turn of events was also completely beyond the control of Z Buffer Inc. There was no form of customer dissatisfaction or loss of interest in the robotics project. The board members of Z Buffer were then and continue to be very interested in and supportive of the project but are simply unable to afford to sponsor it. Due to drastic budget cuts handed down from their parent company, Z Buffer Inc. is no longer even able to fund its own projects, let alone such an expensive advertising venture.


At this point, we had some very difficult decisions to make and an uncertain road ahead. We had to determine where we were and how to progress.

Looking Back: A Survey of Progress

Before we could progress from that point, we had to first determine what we had to work with. We were over 250 hours into the design and had already made a great deal of progress toward our final product. We had completed six-sigma documentation that could still be of use, depending on how we decided to move forward. We had researched and selected motors, batteries, speed controllers, and other components. We had even progressed through no less than seven different completed tread configuration iterations and at least ten suspension designs, each with different tensioner arm concepts. Suspension element test specimens had been purchased and tested to destruction.

Also at this time, we had a detailed drive train design, which itself took three or four iterations. The chassis and structure was one major design revision from being completed and the process of finite element analysis had begun on its current incarnation. Of the fourteen iterations the chassis and structure went through from inception to completion, nine had been completed; the remaining five consisted of only one major design revision and the subsequent fine-tuning and polishing. Many of these iterations can be seen in Appendix B: Concept Sketches and Design Iterations.

Looking Forward: Now What?


So, in light of the progress to date, we had to decide what to do next. While this issue was on the table, nothing could possibly move forward. We were forced to put all design progress on a back burner and the entire project as it was went on hold as we addressed the big question: Now What?


The driving force behind this question, of course, was cost. This was a very expensive project, with an estimated bill of materials of around $5,000. Suddenly without any sponsors to foot the bill, we had to figure out how we were going to move forward and where our money was going to come from.


The ideal solution was to find new sponsors. Unfortunately, Z Buffer was a bit of a unique case. Many of the board members who were backing this project already knew us. They trusted us and had enough confidence in our abilities to agree to pay five thousand dollars for what was, at the time, only a drawing on a chalkboard. No one else was prepared to make this leap of faith.

If no one else was willing to fund our project, it was going to be up to us to pay for it and $5,000 is a lot of money for a pair of college students to come up with. There was still a fairly good chance that, once it was completed, the finished product would be marketable. However, the money still needed to be provided up front for the construction.

It was at this point that we began to look into possible alternate projects. We didn’t want to throw out everything that we had done, but there was a possibility that we could build a scaled down version or perhaps an alternate implementation of the same control system. 

The first thing considered was a smaller version of the same robot. Unfortunately, this proved to be very difficult to design. This robot’s structure was designed from the ground up around the components selected and so by selecting different, smaller components, we had to completely throw out the chassis. Also, in order to maintain continuity with the initial project, we needed a speed controller that could interface directly with our microprocessor: a feature only readily available in the 120 amp speed controller made by RoboteQ. This is an incredibly expensive component, and far overpowered for a smaller robot. 


Small Robot #1

Two smaller robot designs entered the concept phase. The first would measure just over two feet square and would weigh in at around a hundred pounds. This would give us room for the electronics and control system already selected, and still enough power to perform the tasks of the larger robot in smaller scale (it would be able to climb 3.5 inch stairs and carry around a hundred pounds). After sketching this robot out and selecting the components, however, a final price of $2,500 - $3,000 was estimated. 


Small Robot #2

This price was still very high, and so, in order to come up with a more economical alternative, an even smaller robot was designed. This new robot would only weigh 25-50 pounds and could be controlled by simply using non-computerized speed controllers and a model airplane remote control. By eliminating the powerful motors, high-capacity batteries, computer systems, and sensor arrays, the price tag dropped to around $1,000. 

So, at the conclusion of this exercise, we had two new options. A scaled down version that still cost more than half of the full sized robot or a glorified remote control car that barely resembles the original project. Each of these options came at the cost of scraping a great deal of our previous work and the lowered price tags simply do not justify the painfully limited designs. 


Electric/Hybrid Vehicle

There was, however, one final possibility that had a great deal of potential. There are a number of government incentives and grants available to the end of promoting alternative fuel sources for transportation. Because the planned robot was to be so powerful, a single side of its drive train could conceivably be used to power a motorcycle or other small, single-person vehicle. By only implementing a single side of the system, we would only need a single motor, half the batteries, and a single channel speed controller. Furthermore, the chassis would be a great deal cheaper, as a junked motorcycle could be used. 

This new concept had the potential to almost half our cost, produce a very marketable product, earn subsidies through government programs, and provide a test-platform for the control systems picked for the robot. Ideally, the system in the finished motorcycle would be able to be dropped directly into the robot with an additional channel, a wireless link, and no further modification. 

This solution has a couple of tradeoffs. First of all, the structure, tank tread design, suspension, and all of the other physical designs generated would have to be thrown out. Furthermore, the finished product is a significant sidestep from the original project, meaning that new input specification documentation would be required. Also, it eliminates the wireless component of the system, but this simplification could easily be offset by going from an electric vehicle to a series hybrid, adding the computer controls necessary to control the exchange of energy throughout the vehicle. 

This was clearly the best alternative, but it still bore a price tag of $2,000 - $3,000. After extensive discussion with our advisors, we determined that, while this was a fairly viable project option, it was just a little bit too removed to be considered the same project. Essentially, this would allow us to use some of our previous work, but we would have to start from scratch as far as input specification and business justification documentation was concerned. This, combined with the still very steep project cost did little to make this a more attractive option than our original design.

Final Decision


And so, after weeks of research and brainstorming, it was time to make a decision and move forward. We have three new alternatives under consideration, though even the best of these alternatives has its drawbacks. In addition to these three options, we still, of course, have the option to proceed with the original design. 


Moving forward with the full scale, $5,000 robot will mean a huge financial burden on us but carries a high possibility of recovery and an incredible finished product that we can be really proud of. The question was, could we justify this kind of cost?


In order to explore this question, we first streamlined the deliverables. We eliminated expensive conveniences, like an extra battery pack and reactive external sensors. We looked to surplus yards and eBay for what components we could. We dropped the bill of materials by nearly eight hundred dollars. We also expanded the scope. Instead of building an advertising mascot, we were now building an academic pursuit. The finished robot would now very likely be used for recreational or academic purposes, and our design would now be focussed on almost limitless expandability. 


And so, we have decided to begin moving forward again. Our delivered design is slightly modified, and our target customer has made a minor shift, but we will be able to retain all of our design work to date. We were able to rationalize many of our choices and have relied heavily on the advise of our advisors as well as other peers and mentors, but the final decision was made for fairly simple reasons. This project is just that valuable to us.


When we’re done, we’re going to have one of the coolest toys ever built, with over $4,000 worth of steel, motors, batteries, computer systems, and parts. This part of the project can be sold, and our losses can be recouped. The other part of the project, though, is far more valuable. Over the course of this project, we have learned more than we can enumerate. We have covered nearly every discipline in computer science and mechanical engineering during its design, and its implementation will continue to broaden our understanding. We expect to spend nearly 1500 hours on this by the time it’s done, and it is the culmination of a collective education which has cost well over $110,000. Next to this, $5,000 is just a drop in the bucket.


We have been able to borrow enough money to cover the expense of this project, and so will enter the work force at the conclusion of this project with just a little more student debt. What we will also have, however, is clear and indisputable evidence of our academic excellence. The value to us of going through this project, of iterating through countless designs and generating endless expanses of code, far outweighs the cost. Even if we cannot sell the finished product, we will graduate from Henry Cogswell College with well-earned degrees, real large-project experience, a 350-pound robot, and a phenomenal learning experience.
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