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Introduction:  
 

There are numerous software packages on a variety of platforms that are able to convert 
handwritten text and mathematical equations into a digital format, allowing convenient digitization of 
handwritten documents. When the plot of a function is present in these documents however (e.g. in a 
problem set solution), it can only be digitized in one of two inconvenient ways: either it can be left as an 
image or the user must be forced to manually recreate the same plot.  

 
The main disadvantages of the former are the typical lack of accuracy in hand-drawn plots and 

the higher difficulty of modifying digital images. The main disadvantage of the latter is the time required 
of the user, not just to input the function and generate the plot but also to set the correct scale, bounds 
and colours; the user also may not know the exact function and/or its parameters. 

 
A method to automatically read a hand-drawn plot and generate a digital version would 

eliminate both sets of problems.  
 
Requirements:  
 
 A program shall be written whose input is a hand-drawn plot, on lined or blank paper (off-line). 
This plot will be constrained to two dimensions with two perpendicular axes, may consist of any of the 
connected quadrants (e.g. top right quadrant would be common), may contain multiple functions, may 
have labels of specific numerical values on the axes and may contain any colour.  
 

The output shall be a similar-looking plot of these functions, generated using mathematical 
formulae (which are provided to the user and may be edited), with the plot matched to the scale, 
bounds and colours of the drawn image.  

 
Finding the formulae themselves will require fitting. For common functions with a simple form 

(e.g. sine) finding the correct function is to be expected, and the choice of function must be made robust 
to drawing errors; close possibilities must also be made available to the user (it is not expected that a 
user can, for example, draw a Gaussian easily differentiable from a hyperbolic secant or Lorentzian).  

 
For very complicated functions an approximation must be obtained, as it is unlikely that the 

precise function the user has in mind can be predicted. Here only similarity of the shape to the drawn 
plot is important. In many situations this is sufficient, e.g. when the plot only serves to illustrate an 
example. In these cases other methods such as a spline can be used. 
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