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Support Vector Machines (SVMs) are discrete algorithms that can be used to find the maximum margin
between classes of data for the purpose of separating the data by class [Kecman 2001]. For a training set x,
with weights w, bias b and classification values yi on {-1, 1} used to separate two classes n and m, SVM
training is a minimization problem with the constraints:
xi · w+ b ≥ +1
xi · w+ b ≤

for yi = +1 (class n)

-1

for yi = −1 (class m),

of the function:
f (x) = sign((x · w) + b).
In concept, minimizing f with respect to this constraint finds the location of the hyperplane directly between
the positive and negative training sets. The training points that lie on the hyperplanes at each edge of the
margin are called support vectors. Data that cannot be directly separated by a hyperplane can be mapped to
a space of higher dimensionality where separation is possible. Mapping was implemented though a
non-linear transformation of the data, specifically with a Gaussian function that transformed pattern x to
pattern z =φ(x) using:

ϕ ( x) =

exp(− x 2 )
2π

.

SVMs are commonly used tools in pattern recognition that have only occasionally been applied to flow
cytometry, notably in silico [Toedling 2006] and on data collected from cultured cells and murine bone
marrow [Quinn 2007]. Par of what makes SVMs appealing are that many are publicly and freely available.
For this work we have used Matlab® version 6.5 software (The Mathworks, Natick, MA) for pre-processing the
data and then applied an SVM coded into a Matlab script by Junshui Ma and Yi Zhao of Ohio State University.
SVM’s require training data, and so we have entered them only into the final FlowCap competition.
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