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Perceptron for non linearly separable data (continued):

� Hitting set problem: Givena set
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, a setof subsets� �������	������	������
with

����� �
, ��� � , doesthereexist � pointsin

�
suchthat

every
���

is hit by at leastoneof the � points

(In reallife: Findafixednumberof representativessuchthateachgroupof
interestis covered.)

We have shown that theproblemis NP-completevia reductionfrom SAT.
Thisholdsevenundertherestriction ! � � ! � ! ��" ! � ���� .
� Perceptron training in the presence of errors: Givenaninput dimension# , a trainingset $ � �&%'	)()� �+* �&%'	)(�� , and �,�-� . Decidewhethera per-

ceptroncanbefoundwhichhasatmost � errorson $ .

We have shown that this problemis NP-completevia a (complicated)re-
ductionfrom thehitting setproblem.. optimumtrainingof aperceptronis not thateasyin principle!

Rosenblatt-Perceptron – aneasyextensionof theperceptronsuchthatwe can
still usetheperceptronlearningalgorithmfor training:

� TheRosenblatt-perceptroncomputesa function
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where
?

is astandardperceptronand
/ �

aremasks/receptors implementing
somefunction.

Idea: The
/ �

implementlocal problemdependentfeatureextraction, e.g.
smoothing,line extraction, . . . . The

/ �
arefixed, only

?
is trainedaccor-

dingly. The hopeis, that for most realistic functions
/

simple standard
receptors

/8�
canbe found suchthat the problembecomeslinearly separa-

ble.

� If thereis no restrictionon thereceptors
/��

, every function
/

canbeimple-
mentedwith aRosenblatt-perceptron– just choose

/��H�I/
.



� A receptor
/ �

hasa limited diameter� , if f indices
@KJ 	
L B exist suchthat

/ �
dependsonly on theinput coefficients
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� Hope: standardfunctions

/
canbe madelinearly separableonly applying

diameter-restrictedreceptors.

Note: applyingsomefilters for preprocessingin vision (smoothing,line-
extraction,. . . ) correspondsto diameter-restrictedmasks.Thisis partof the
standardpreprocessingfor realproblemsin vision– althoughtheproblems
becomeunfortunatelynot linearlyseparable.

� A Rosenblatt-perceptronwith diameter-restrictedreceptorscannotrecogni-
zeconnectedpatterns!. Nice try, but unfortunatelynot enough!


