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Figure 1: Math Entry Interfaces. Left: Web-based prototype supporting keyboard, finger/stylus/-
mouse and image input (http://people.rit.edu/rap3064/math/). Right: Freehand Formula Entry System
(http://www.cs.rit.edu/∼rlaz/ffes/), with results shown for recognized layout (rendered LATEX, bottom left),
and operator structure (bottom right)

2 Motivation for REU Supplement

Project Status (Since Sept. 2010): Much of the infrastructure and background research for the project has
been completed. A web-based prototype for desktop machines and iPads that currently supports user input

but not recognition of math has been created (see Figure 1). In collaboration with Matthew Fluet (Assistant
Prof., Computer Science, RIT) and an MSc student (Ben Holm), the PI has re-implemented the Recognition

Strategy Language (RSL), a domain-specific language for constructing, combining, and evaluating pattern
recognition systems. RSL will be used to organize combinations of recognition and retrieval algorithms in
the developed recognition and querying interface. RSL has been successfully interfaced with the OpenCV
C++ library, and is implemented in Standard ML, using the MLton whole-program optimizing compiler to
produce efficient programs. A paper on a combined keyword and image-based math retrieval in LATEX doc-
uments was presented at the Document Recognition and Retrieval XVIII conference (San Francisco, Jan.
2011), and a survey of the math recognition and retrieval literature has been accepted for publication in the
International Journal on Document Analysis and Recognition.

At this point the focus of the project is shifting toward the design, implementation and evaluation

of math OCR and structure recognition algorithms, and usability testing for the math entry proto-

type. An REU supplement is being requested to support an undergraduate student to 1) complete a usability
experiment assessing ease of input, recognition result visualization, and error correction in the web inter-
face, and 2) assist the PI and his graduate students with implementing pattern recognition experiments for
OCR and expression structure recognition algorithms. A handwritten math notation competition has been
proposed for the International Conference on Document Analysis and Recognition (ICDAR) being held in
Beijing in September 2011. The student will assist the lab with producing an entry for the competition.

The REU project will be carried out between June 1, 2011 and August 15, 2011. Details of the
student’s responsibilities are outlined in the next section.

3 Project Description

Math Recognition and Retrieval REU Supplement Project at Rochester Institute of Technology

Handwritten Math Entry System Interface Usability and Recognition Algorithm Evaluation
Faculty Sponsor Advisor (PI): Richard Zanibbi
Dissemination: all experimental data and source code developed will be made available from the project
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The REU student will:
• Carry out usability 
experiments for math entry 
interfaces
• Do GUI/recognition 
algorithm programming in a 
team
• Test and evaluate 
recognition algorithms


