
Pseudocode for the SMO Algorithm

target = desired output vector

point = training point matrix

procedure takeStep(il,i2)
if (il == i2) return 0
alphl = Lagrange multiplier for il
yl = target[il]

El = SVM output on point[il] - yl (check in error cache)

s = yl*y2

Compute L, H

if (L == H)

return 0

kll = kernel(point[il],point[il])

kl2 = kernel(point[il],point[i2])

k22 = kernel(point[i2],point [i2])

eta = 2*kl2-kll-k22

if (eta < 0)

{

a2 = alph2 - y2*(El-E2)/eta

if (a2 < L) a2 = L

else if (a2 > H) a2 = H

}

else

{

Lobj = objective function at a2=L

Hobj = objective function at a2=H

if (Lobj > Hobj+eps)

a2 = L

else if (Lobj < Hobj-eps)

a2 = H

else

a2 = alph2

}

if (|a2-alph2I < eps*(a2+alph2+eps))

162

https://doi.org/10.1017/CBO9780511801389.011 Published online by Cambridge University Press

https://doi.org/10.1017/CBO9780511801389.011


A Pseudocode for the SMO Algorithm 163

return 0

al = alphl+s*(alph2-a2)

Update threshold to reflect change in Lagrange multipliers

Update weight vector to reflect change in al & a2, if linear SVM

Update error cache using new Lagrange multipliers

Store al in the alpha array

Store a2 in the alpha array-

return 1

endprocedure

procedure examineExample(i2)

y2 = target[i2]

alph2 = Lagrange multiplier for i2

E2 = SVM output on point[i2] - y2 (check in error cache)

r2 = E2*y2

if ((r2 < -tol && alph2 < C) I I (r2 > tol && alph2 > 0))

{

if (number of non-zero & non-C alpha > 1)

i
il = result of second choice heuristic

if takeStep(il,i2)

return 1

}

loop over non-zero and non-C alpha, starting at random point

{

il = identity of current alpha

if takeStep(il,i2)

return 1

}

loop over all possible il, starting at a random point

{

il = loop variable

if takeStep(il,i2)

return 1

return 0

endprocedure

main routine:

initialize alpha array to all zero

initialize threshold to zero

numChanged = 0

examineAll = 1

while (numChanged > 0 I examineAll)
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numChanged = 0

if (examineAll)

loop I over all training examples

numChanged += examineExample(I)

else

loop I over examples where alpha is not 0 & not C

numChanged += examineExample(I)

if (examineAll ==1)

examineAll = 0

else if (numChanged == 0)

examineAll = 1
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