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 The mission of the Autonomous Systems Lab (ASL), located in 601/695A Rhodes 
Hall, is the development of hardware and algorithms to enable future missions in 
spacecraft automation and robotics.  There are 4 graduate students and 3 undergraduate 
students currently working in the ASL.  Two major projects are ongoing focusing on two 
major testbeds, namely, the Spacecraft Servicing Testbed and the Prototype Surgical 
Robot.  We have a number of projects that could be undertaken as part of the ECECS 
senior capstone design class. 
 

           
     Spacecraft Servicing Testbed (SST)                     Prototype Surgical Robot 

 
Possible Projects Using Spacecraft Servicing Testbed 
 

1. Develop pose estimation software for a ceiling-mounted stereo camera tracking 
system (see picture below) whose purpose is to track infrared LED’s mounted on 
the robot platform and provide a UDP packet broadcast of its measured position 
and orientation at approximately 1 Hz.  The student would start with a 
rudimentary working code and would need to incorporate additional functionality. 

 
2. Assist in the development of stepper motor control software for the tracking 

system described above.  This will enable automatic management of the fields of 
view of the two CCD cameras. 

 
3. Develop the telemetry data broadcast software for this platform using a UDP 

interface. 
 

4. Transform the electric wheelchair based robot platform (see SST picture above) 
into a self-guided autonomous ground vehicle.  This would involve augmenting 
the current wired joystick with a PWM interface to allow the robot to guide itself 



using an on-board path planner based on either stereo vision based pose 
estimation or Global Positioning System. 
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Possible Projects Using the Prototype Surgical Robot 
 

1. Develop an optical conversion board for an Arcnet PCI card that will allow us to 
control the Mitsubishi PA10-7C robot from real-time operating systems QNX 6.3 
and INTIME.  This would involve design, prototyping, testing, and having a small 
printed circuit board fabricated with the appropriate connectors and optical 
components.  At least 2 such cards are needed immediately, with a need for 6 
more before the end of the school year. 

 
2. Validate and test software for a low-level PCI driver in QNX, which utilizes 

hardware interrupts and register-level programming of a system timing controller. 
 

3. Assist in the development of a well-documented software framework for remote 
control of real-time robot software via TCP and UDP interfaces. 

 
For more information, please contact: 

 
 Prof. Albert Bosse 
 513-556-3032 
 724 Rhodes Hall 
 albert.bosse@uc.edu 


