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Abstract
In this paper, we will discuss how a capstone senior project is being utilized to build partnerships between the academia and several companies representing key industries in modern robotics technology. The project can be described as designing a portable robotic workcell to showcase state-of-the-art equipment and technologies in robotics.  
The project to be discussed in details throughout the paper integrates a robotic manipulator, a conveyor system, a vision system, and a human machine interface (HMI) through a powerful motion, logic and robot control unit. The robotic manipulator is a six-axis Staubli RX60 with a maximum payload of 2.5 kg. The task for the robot can be described as retrieving biomedical products recognized by the vision system from a Bosch Varioflow conveyor system. The vision system employs a DVT Legend camera. The user interface is provided through a Siemens Simatic Multi Panel 370 Series HMI. Additionally, a Bosch Rexroth IndraMotion MLC motion logic controller is utilized for system integration. All the components are enclosed within a frame to form a small portable robotic workcell (5’x6’x7’).
The project is sponsored by Applied Manufacturing Technologies, Inc. (AMT) located in Orion, Michigan. Founded in 1989, AMT is a leading supplier of complete consulting and engineering services, offering single-source engineering solutions to the automation and manufacturing industries.  The company’s service offerings range from design and simulation to programming, installation and support of industrial automation solutions for the automotive, aerospace, building materials, consumer products, food, heavy equipment, machinery, medical, and truck industries. 
AMT plans to use the workcell described above for demonstrating current robotics technology in tradeshows, industrial open houses or robotics conferences. In addition, the workcell is going to be used as a platform to provide training to engineers working in robotics industry on robot programming, machine vision and systems integration. The small size, flexible design and durability make the workcell appealing to many other applications in robotics engineering.
An engineering senior project design team composed of one computer engineer, two electrical engineers and two manufacturing engineering technologists at Lake Superior State University has been working on this project since September 2007. LSSU, located in Sault Sainte Marie, Michigan, offers ABET accredited programs in computer, electrical and mechanical engineering as well as in manufacturing engineering technology. Robotics and automation is a degree option in all majors. The capstone senior design project is an integral part of all the degree programs and provides a real-life experience for the engineering senior students. The two-semester course has been an important tool to introduce students to soft skills such as project management, communications, engineering economics, and engineering ethics. 
This project clearly illustrates how a design project can be used to build partnerships in robotics technology. An educational partnership between LSSU and AMT has quickly expanded to include many other partners such as Bosch Rexroth and Siemens. 
The paper will discuss the technology used in designing the portable robotic workcell in details.  
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