MQP PROJECTS, 2003 - 04 ACADEMIC YEAR

1. Ultrasound-based System for Monitoring Boat Traffic in Canals of Venice

Advisors: Peder C. Pedersen and Fabio Carrera

This project deals with the practical implementation of an ultrasound system for registrering the boat traffic at appropriate locations in narrow waterways, in particular the canals in Venice, Italy. An ultrasound pulse-echo system will be developed that will transmit ultrasound pulses just below the water surface to register when a boat passes by and at what time. The parameters to be recorded are i) the length of the boat, ii) the speed and direction of the boat, and iii) the wake energy produced by the boat. Wake amplitude and underwater noise level may be additional parameters to be recorded.

The system will be a self-contained, micro-processor controlled unit, powered by 120V/220V. The log of the boat traffic will be archived in an appropriate medium, but also needs to be available on a digital display as well as accessible through an appropriate communications link. The system must have signal processing software to reject false echoes, determine velocity, attach time stamp, and to carry out self-diagnosis. 

During the Academic Year 2002 – 03, a prototype system was developed which was able to operate in a laboratory environment. This system needs to be further developed and migrated first to a laptop-based platform and then to an embedded system, and tested under realistic circumstances.

Desirable background: Data acquisition, software development, digital signal processing

The project is to be carried out in conjunction with the Venice Project Center, and it is the intent to test the system in Venice after completion at WPI pending the availability of funding.
2. A multispectral scanner for the Image Enhancement of Ancient Manuscripts

Advisors: Peder C. Pedersen and Fabio Carrera

Ancient manuscripts are often difficult to read, due to degradation, presence of molds, etc.  Simple enhancement is currently done at archives worldwide by reading the manuscript under manual UV illumination.  Two past MQPs have created working Infrared and Ultraviolet scanners by retrofitting an off-the-shelf scanner.  The goal of the proposed MQP is to implement and test a self-contained multispectral manuscript imaging system, consisting of a scanner and a PC, that will be able to scan large manuscripts in visible, IR and UV light.  The scanner will have to be able to scan upside down, imaging the manuscripts from above.  Due to the large size of parchments, the team will design and develop a “rig” that will allow a disemboweled scanner to capture the entire document in one pass and using any combination of light sources.  Post-scan image processing should be implemented, such enhancement of the digitized image; enhancement by generating a differential image by scanning with two different light/UV spectra, edge-finding, etc.

Desirable background: Optics, Image Processing, Digital Design.  Ideally, an ME student with robotics experience would be useful to make the scanning rig work properly.

The project is to be carried out in conjunction with the American Antiquarian Society and the Venice Project Center.  The project is part of a broader program to facilitate digital transcriptions at archives.  Funding is being sought to support the research.

