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System identification is one main task in modern deformation analysis. If the physical structure of the
monitored object is unknown or not accessible the system identification is performed in a behavioural
framework. Therein the relations between input and output signals are formulated on the basis of re-
gression models. Artificial neural networks (ANN) are a very flexible tool for modelling especially non-
linear relationships between the input and the output measures. The universal approximation theorem
ensures that every continuous relation can be modelled with this approach. However, some structural
aspects of the ANN-based models, like the number of hidden nodes or the number of data needed to
obtain a good generalisation, remain unspecified in the theorem. Therefore, one faces a model selection
problem.

In this article the methodology of modelling the deformations of a lock occurring due to water level and
temperature changes is described. We emphasize the aspect of model selection, by presenting and dis-
cussing the results of various approaches for the determination of the number of hidden nodes. The first
one is cross-validation. The second one is a weight deletion technique based on the exact computation
of the Hessian matrix. Finally, the third method has a rigorous theoretical background and is based on
the capacity concept of a model structure. The results of these methods are compared from the view-
point of generalisation.*

Cucmema udeHmucbukayuu sengemcsi 00HoU 2nasHoU 3adayeli 8 cogpeMeHHOM aHanuse deghopma-
yuu. Ecnu ¢pusuyeckue cmpykmypbl KOHMpoOnupyemoao obbekma HeusgecmeH unu He docmyrnHa cuc-
mema udeHmucdbukayuu ocyujecmernisemcs 8 rnogedeHYeckux pamkax. B amom omuoweHus mexody
8XOOHbIMU U 8bIXOOHBIMU CuU2Hanamu, cqbopmMyupo8aHbl Ha OCHOBE pespecCUOHHOU modernu. Uckyc-
cmeeHHble HelpoHHbie cemu (MHC) sensiomcesi oyeHb 2ubkum uHcmpymeHmom 0risi ModenuposaHusi
0COBEHHO HesnuHeUHble c853U Mex0y 8Xx000M U 8bIXO0OM Mepbl. YHU8epcasbHbIU meopema rnpubnuxe-
HUSI eapaHmMupyem, 4Ymo 8cCsiKasi HENnpepbieHasi c85i3b Moxem 6bimb cMOOesiuposaH C makuMm rnoodxo-
dom. Tem He MeHee, HeKomopble cmpykmypHbie acriekmbl MMHC Ha ocHoee modernu, Kak u 4ucrio
CKPbIMbIX Y3/108 USIU KOflu4ecmeo OaHHbIX, HE0O6X0OUMbIX Oris MOsy4YeHUsT Xxopoweao 0bobuweHusi, oc-
maromcsi HeoripedesieHHbIMU 8 meopeme. Takum obpa3om, 00uH cmarnkugaemcsi ¢ npobriemou ebibopa
modernu.

B daHHOU cmambe memoduka modesnupogaHusi dechopmayuu 3amMmka rnpoucxooum us-3a ypoeHsi 800bl
u memMnepamypsbi onucbigaemcsi. Mbl nod4epkusaem acriekm 8bibopa mModesiu, Ha npedcmaesneHus u
0bcyx0eHuUs1 pe3ynbmamosg pasfiuyHbiX 1o0xo008 K orpedeneHuto 4Jucrna cKpbimbix y3ros. [lepebil
rnepekpecmHol nposepku. Bmopas npedcmasnsem coboli Memod ydaneHusi eca OCHO8aHbl Ha Moy-
HOM 8biqucieHuu mampuuybl ecce. HakoHeuy, mpemul Memod umeem cmpoaue meopemuyeckue oc-
Hoebl U 6asupyemcsi Ha criocobHocmu roHamue ModesibHOU cmpyKmypsbl. Pe3ynbmambel amux mMmemo-
008 Mo CpaBHeHUI C MOYKU 3peHusi 0606weHus.

* [epeBo/ TEKCTA OCYLUECTBIIEH C MOMOLLbIO Mporpammbl Google-nepeBoaymk.
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