Summary of the Proposed Print Science Track Graduate Curriculum within the Center for Imaging Science 

Motivation: Printing is among the largest industries, in terms of gross revenue, in the world today.  While it may seem that the advent of the Internet and other technological advances will significantly erode the print market potential, in reality it may serve only to change its direction, adding to the capabilities of the printing industry and creating career opportunities and challenges for those prepared to accept them. The program will provide students with the scientific, mathematical, and technical skills necessary to contribute to interdisciplinary teams of R&D scientists and engineers.  Examples of companies that employ imaging scientists with these skills include printing companies, companies that develop printing systems, paper companies, chemical companies involved in ink & toner development, and companies that develop instrumentation in support of these companies.  

The program is a collaboration with the Engineering and Printing graduate programs and is intended to provide the background that graduates will need to speak the language of the people with whom they may need to interface; the engineers, the chemists, the sales representatives, the graphic artists, the print customers, and many others.  The program will provide a fundamental scientific understanding of printing technology as well as practical experience with a variety of printing systems. The coursework and research will be structured to provide experience and knowledge that is relevant to the printing industry today and the foreseeable future.

	MS Imaging Science Core Courses*

	Course Number    
	Class Name
	Credit Hours

	1051-706,707,708
	Imaging Science Seminar
	3**

	1051-716+
	Fourier Methods for Imaging
	4

	1051-718+
	Digital Imaging Mathematics
	4

	1051-719
	Radiometry
	4

	1051-720
	The Human Visual System
	4

	1051-733
	Optics
	4

	 1051-713+
	Probability, Noise, and System Modeling
	4

	 1051-782+
	Digital Image Processing
	4


+ Recommended for Print Systems Imaging Track

*MS students take 5 of 7 of these core courses, where the 5 selected courses must include Fourier Methods for Imaging.

**The Imaging Science Seminar sequence is required for students pursuing the MS thesis, and constitutes 3 of the 9 required thesis research credits.

	      Print Systems Imaging Track

	Course Number    
	Class Name
	Credit Hours

	1051-xxx/1051-xxx
	The Anatomy of Printing / Print Systems Technology Practicum
	3 / 1

	1051-775
	Applied Colorimetry
	4

	1051-xxx
	Print Systems – Measurement and Modeling
	4

	1051-xxx
	Print Systems – Architecture, Image Processing, and Control 
	4

	
	3 Electives
	12

	Color Systems, Computing for Imaging Science, Statistical Analysis for Engineering or Multivariate Statistics, Color Reproduction, Color Modeling, Geometrical Optics, Physical Optics, Digital Image Processing, Information Theory, The Human Visual System, Pattern Recognition, Test Targets, and Independent Study


Example MS/PhD(??) thesis topics:
Micro-goniophotometric analysis of specular reflections from printed surfaces

Irreversible thermo-elastic changes in toner during fusing

Analysis and modeling of non-homogeneous scattering in paper

Propagation of signal and noise through non-linear printing systems

Modeling thermal and topographic effects of paper on print quality

Psychometric analysis of the impact of gloss on print quality

A BRDF study of print surface optics by principal component analysis

An MTF analysis technique for measuring the specular BRDF of print surfaces

Nano-scale topography and the visual quality of ink jet prints
Measuring Text Quality in the Global Marketplace

Color Management in a Vista World

Gloss Appearance on Electronic Displays

3D Rendering on a 2D Display 

Example job descriptions for which Printing Track MS students’ skills would be directly applicable:
PE Position - looking for Mechanical Engineer (ideally with Printer experience - Xerox or Kodak)  Professional Level hire

Product Engineer to support Ink jet Production Color Product line. This individual will be required to diagnose system problems including both hardware and software, and work with appropriate support teams as required. Require specific Windows networking and administrative skills to manage OEM code. Require broad based PE skills, including some mechanical (paper path), chemical (ink and paper), electrical (machine) and code skills. Require proven troubleshooting skills and ability to manage delicate customer situations. PE must be able to provide leadership to the IBM team, directing focus to critical customer satisfaction issues. PE must able and willing to implement new processes and develop working relationships with supplier. Travel at 20-40% required. 

Skills Required 

Product engineering experience. 
Windows administrative networking skills
Color Management and Ink Jet Drop On Demand technology skills a plus
Mechanical, Electrical or Chemical engineering skills
Highly skilled and experienced with troubleshoot mechanical problems, code problems, failure analysis and solution development.
Creative problem solving skills.
Experience working with an international team.
Clear communication skills.
Highly skilled at managing and resolving critical customer situations.
Print Quality Position - Imaging or Color Science
We currently have an opportunity available for a Print Quality Engineer in the Printing Systems Print Quality Lab in Boulder, CO. The lab acts as a center of competency for providing quantitative print quality analysis. The engineer will be responsible for providing technical leadership and working with another PQ engineer to oversee operation of the lab. The engineer designs and implements print quality measurements using various hardware and software products. They also author test plans to ensure product requirements are met along with writing detailed print quality reports and assessments. The engineer assists test engineers, development engineers, and programmers to understand print quality considerations in PSD products. Information is also provided to the marketing and field support teams as required. The analysis is performed on both EP printers and inkjet printers. A background in General Engineering is needed. Skills:Print Quality Analysis (Measurements, Color Science, Instrumentation), Programming (Visual C++, Image Expert Automation, Postscript, Automation), Software (MS Office, Matlab, Adobe Photoshop, Barcode Software), Engineering Physics (Electro Optics, Measurement Automation, Statistics), Print Technology (EP and Inkjet), Communication Skills (Written, Verbal, Technical Report Creation), Time Management and Technician Supervision.
