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Training

� Further gradient descentmethods:

– Manhattantraining: thederivativedeterminesonly thesignbut not the
sizeof thesteps

Prosand Cons: fasterin plateaus,possiblylessoscillation for large
derivatives,but alittle lessstableandpossibleoscillation;still a limited
effect, learningrateis still crucial

– SuperSAB,DeltaBARDelta (only offline): use a separate,adaptive
learningratefor eachweight

ProsandCons:niceidea,learningrateis no longercritical, becauseit
is adaptive; theeffect might becancelledby thesizeof thederivative,
possibleinstabilitiesfor rapidchanges

– RProp(only offline): usea separate,multiplicative adaptedlearning
ratefor eachweight, ignorethe sizeof the derivatives,take backbad
steps

ProsandCons:very robustandvery fastmethod,oneof thebest(and
simplest)trainingmethodsfor FNNs;but: overfitting very easilypos-
sible,possiblylocaloptima,only offline method

� line-search methods:

– Steepestdescent:computethe gradientandoptimizevia line search
into thatdirection

ProsandCons:no learningrate;but thegradientis not optimumeven
for quadraticfunctions,oscillationfor not rotation-symmetricfuncti-
ons

– conjugategradientdescent:searchin abetterdirection,i.e.

searchdirection � gradient
���

old searchdirection
�

is determinedsuchthat the gradientin the new searchdirection is
orthogonalto theold searchdirection(in secondapproximation)



ProsandCons:no learningrate,fast,guaranteedconvergencefor qua-
dratic functionsafter—W— steps;unpredictablebehavior for functi-
onswhicharedissimilarto quadraticfunctions

� secondorder methods

– Newton method: ����
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�
����� where � � matrix

of secondderviatives

ProsandCons:no learningrate,but very inefficient dueto matrix in-
cersion

– Quickprop:approximate� by a diagonalmatrix,derivativesby diffe-
rencequotients

ProsandCons:givesafastmethodsimilarto backpropwherethe‘lear-
ning rate’isautomaticallydeterminedfrom secondorderinformation;
very instablewith respectto thesituationbecauseof a very roughap-
proximation

� Global optimization methodslike simulatedannealing,taboosearch,ge-
neticalgorithms,evolutionaryalgorithm,modifiedrandomsearch,. . .


