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The Problem:
Project Based Learning poses teaching and logistic challenges. Courses 
typically require student teams that operate with a  high degree of autonomy and 
intensive instructor oversight using potentially da ngerous equipment, such as 
machine tools. Progress in supporting some courses has been made by I-Lab. 
However designing and building products requires th e student to have hands-
on experience.

The initial focus of Robot World is on two MIT cour ses that use the building of 
robots to motivate students to learn various aspect s of design. This project  
takes an engineering product development approach t o assembling customer 
needs and deploying a range of Web Services to meet  those needs. We believe 
that the lessons learned during creation of Robot W orld will scale to the broader 
engineering community envisaged in Engineering Worl d..

Tablet PC and PEER Review                       

The Problem:
Innovative design requires rapid brainstorming of i deas at a pace that can be 
hindered by inappropriate support tools. Tools to a id the human cognitive 
processes must be in harmony with the pace at which  the brain operates.

Solution: The Tablet PC has the intuitiveness of pa per while providing 
unobtrusive support for organization and management  of ideas. If the 
processes of design are mapped then the software ca n support and even 
embed those processes in teams and enterprises. 

Robot World Team
John Williams, Alex Slocum, Martin Culpepper, Abel Sanchez, Hai Ning, Pat Willoughby, Xiaohan 
Lin, Chris Cassa, Sakda Chaiworawitkul, Ching-Huei Tsou, Deepak Ravinchandran, Anamika 
Agarwal, Hariharan Lakshmanan, Anand Rajagopal

RobotWorld studied two mechanical engineering design  courses at MIT, namely 
2.000 and 2.007. The learning events in each course  were mapped to better 
understand the present processes. Based on these ma ps a Learning Event 
model was developed and from the software support p erspective a generic 
learning loop was posited. The team noted the large  diversity of learning events 
present in MIT courses. It became clear that no one  portal could support all 
learning events. The software team concluded that a  platform capable of 
generating multiple portals was necessary.
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Magic Paper

The Problem:
Sketching is ubiquitous in design, yet sketches onc e made are “dead” — once 
drawn they are simply marks on paper, or, at best, bitmaps. Yet any engineer 
looking at a sketch sees something much more than t he marks on the paper or 
screen. The engineer sees in addition what the devi ce might do , how it might 
behave . Can we create a digital sketching environment that understands what 
the sketch means in somewhat the same way an engine er does?

The Solution:
We are creating magic paper , a digital sketching environment capable of 
understanding hand-drawn sketches. One early applic ation is simple 2-D 
mechanical devices; understanding of the sketch is demonstrated by handing 
the appropriate description to a simulator/animator  that produces a physically 
accurate on-the-spot animation. The result will be a digital design notebook in 
which sketches are more than bitmaps; they will be both live and interactive.

We have applied the same technology to understandin g hand-drawn UML 
diagrams, using Rational Rose™ as the backend proces sor: the user sketches a 
class hierarchy; the output is Java code specifying  that hierarchy.

Example:
A sketch of a whimsical design for a gravity feeder , shown with the raw strokes, 
the cleaned up version, and (a snapshot from) the a nimation. Raw strokes are 
color-coded and cleaned up as they are drawn, to in dicate comprehension by 
the system.

The three orange circles are gears, driven by the m otor in the topmost gear. The 
bottom gear is connected via pulleys to a driver ba r held in place with a 
rotational spring (the spiral). That bar is in turn  is connected via a pin joint (the 
pink circle) to the horizontal pusher bar. The driv er bar oscillates, oscillating the 
pusher bar, which in turn pushes the parts out of t he feeder one by one. The X’s 
on the platform and feeder indicate anchoring; anyt hing not anchored can fall.

Centralized management allows considerable savings in Web site support costs. 
A single system administrator can control all Web s ites within a university, while 
allowing lower level site administrators to control  the look and feel as well as 
the content of their portal.  New functionality can  be deployed at a single point 
but made available to every portal.

The Portal Factory 

The Problem:
The goal is to develop a single code platform that is capable of deploying and 
managing all of the different types of Web Portals needed by an enterprise.

The Portal Factory: The Portal Factory is a platfor m from which many 
information products can be built. It consists of a  number of Web Services, a 
toolbox of Web UI Components that marshal one or mo re Web Services and a 
Portal Manager that can manage all the Portals in a n integrated manner. The 
platform has its own SDK that generates new Visual Studio projects to add new 
capabilities to the Portal Factory. At present the system has a dozen Web 
Services and nearly 40 Web Components. The followin g types of portal are 
available: Course Management, Athletic Facility Man agement, Conference 
Management, General Event Management, Student Infor mation Management, 
Language Switching, Content Management including ar bitrary Xml Schema 
support, Team Portals, Project Portals, Quiz and Su rvey Generation, Design 
Support Portals.
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