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ABSTRACT

Currently, there are several researches on on-line recognition such as on-line Thai
handwritten character recognition, Chinese character recognition and Japanese character
recognition. However, the number of researches concering the mathematical symbol recognition
is less than the others. Moreover, most of the researches impose restriction on how to write the
symbols. Since many mathematic symbols are very similar to each other and have the difference
number of lines and writing order. This thesis proposes the new handwritten mathematical symbol
recognition system that is flexible enough to let the users write the symbols in their own ways.
The new recognition system involves two main stages: online and offline. Number of lines and
line position are the input of online stage. The bitmap image is used as input in offline stage. This
thesis uses the similarity metric called “Hausdorff Distance” which receives wide acceptance as
efficient and using the technique of ARTMAP as the learning process with input patterns that
have the same number of lines are learned in the same network. Furthermore, this thesis presents
the technique for increasing the efficiency and decreasing the testing process time by decreasing
nodes that created in learning process.

In this thesis, the proposed model is trained to recognize 2,670 patterns and tested in a
writer independent mode with 2,759 patterns of 89 different mathematic symbols from 61 people.
In conclusion, the propose model can reduce the number of nodes by 39 percentages from the

original algorithm; the recognition rate is about 85.3 percentages.
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Symbol Explanation Symbol Explanation
s Prime — East(em direction)
" Double prime — West(em direction)
- Triple prime <> Equivalence
* Multiplied by T North(em direction)
© Degrees J« East(em direction)
0 Derivative (partial) I logical implications.
&) Direct sum ﬁ logical implications.
X Kronecker product (or tensor = Implication by

product)

oI Contour integral(or line integral) = Implication
¢ Empty set ﬂ Logical implications
oo Infinity U Logical implications
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Symbol

Explanation

Symbol

Explanation

(0

Proportional to

Angle

%

Percent

Left floor brackets

A

Laplacian/Delta(or finite

Perpendicular to

difference)
~ Similar to(or Asymptotically X Multiplied by
equal to)
~ Approximately equal to i Per, or Divided by
= Congruent to \ Difference of (or set minus)
_[ Integral \/ Square root of
c Member (or element) \v4 Universal quantifier (For all ...)
& Not a member (or element) A Conjunction
C Proper subset of{or contained in ) vV Disjunction
(oA Not subset of(or contained in ) | Divide symbol
) Proper superset of(or does not “ Parallel to (e.g., b|/h)
contain)
W Union of VvV Nabla(or del operator)
mM Intersection of Left Bracket
- Reflex subset of{or contained in Right Bracket
or equals)
= Reflex superset of(or contains or = Existential quantifier (For some
equals) )
3 Contains as a member(or element) it Number sign
( Left parentheses & Ampersand
) Right parentheses z Summation
{ Left Brace TC Pi
} Right Brace 0 Theta
e Plus f function
- Minus H Product
Q

-+

Plus or Minus

Omega
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Symbol Explanation Symbol Explanation

F Minus or plus < Indicate that a group is a normal
subgroup of another group

+ Divided by > Indicate that a group is a normal
subgroup of another group

< Less than < Precedence

= Less than or equal to S~ Succession

> Greater than o Carriage return

= Greater than or equal to — Mapping

= Equal to _‘ Right floor brackets
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