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Least Squares Adjustment is largely used to process surveying and geodetic observables in order to
derive the best linear unbiased estimates for the parameters often the coordinates of points. In geodetic
monitoring with the advent of distributed networked smart sensors pre-processing of the observables re-
quest algorithms that can be implemented on data loggers generally having not the same unlimited pro-
cessing capabilities. The Orthogonal Least Squares Adjustment model fits very well with that constraint
and has been used at the time PC computers where first considered to run geodetic network calculations.
Instead of using the classical Gauss reduction or the Cholesky decomposition, orthogonalisation al-
gorithms such Gram-Schmidt and the modified version ellaborated to adress the relative numerical in-
stability as well as the Givens deflection have proven to be very efficient. The Modified Gram-Schmidt al -
gorithm suits even very well to cope with rank deficiency linear systems where the functional model
doesn't consider any a priori datum named by the geodesists as Free Network. The author will review the
principle of the Orthogonal approach and will present an algorithm that uses both the Givens deflection to
identify the rank deficiency and the Modified Gram-Schmidt algorithm to derive the best unbiased linear
estimates. The implementation of that approach in a programming language will illustrate how compact
such algorithm can be to be considered as embedded in data loggers and processors.*

HaumeHbwux keaOpamos 8 OCHOBHOM UCMOIb3yemcs Onsi Mpouecca CbeMKU U 2e00e3UYeCKUX Ha-
brirodaembix 0nsi mo2o, Ymobbl nNoflyHuMmb Hauny4Yywue UHEUHbIe HECMEeWEeHHbIE OUEeHKU rnapamempos
yacmo KoopOuHam moyek. B eeode3udyeckoeo MOHUMOPUHaa C rosierieHuUeM pacrpedenieHHbIX cemesbix
UHmMersnnekmyarsbHbIx 0am4yukos npedsapumersibHOU obpabomku HabrrdaeMbiX Mo8MOPHO20 roucka arl-
eopummos, Komopbie Mo2ym bbimb peanu3osaHbl Ha peaucmpamopb! 0aHHbIX, 8 KOMOPbIX 0BbIYHO He
cosrnadaem ¢ HeoepaHUYeHHbIM MPoyecaccuHaa 803mMoxHocmu. OpmoeoHalibHble HauMeHbLWUX Keaopa-
moe modersib Modxodum 04YeHb XOPOWO C aMuM oz2paHudeHuem u bbina ucrosib3osaHa 80 gpems PC
KOMIMbomepos, Ha KOmMopbIX erepabie paccMompeHbl Orisl 3arlycka 2e00e3UdecKUx pacyemos cemu.
Bmecmo ucronb308aHUsi KIlaccu4yeckoz2o CHUXeHue [aycca unu pasnoxeHusi Xoneuykoz2o, opmoeaoHasiu-
3ayuu aneopummog makoeo LLmudma u modughuyuposaHHyto eepcuto ellaborated 0t peweHUss OMHO-
cumesibHOU YucrieHHoU Heycmou4ueocmu, a makxXe OMmK/AOHeHUs [ueeHC, oKka3asiucb O4YeHb 3hghek-
mueHbIMU. M3meHeHHbIl LLimudma anzopumm nodxodum Oaxe O4YeHb XOpowo, 4Ymobbi cripasgumbscs C
Oecbuyumom paHe nuHeUHOU cucmeMbl, 20e byHKUUOHarbHas MoOeslb He paccmampugaem OaHHOe
arnpuopHoe HasgaH 2eo0e3ucmel, Kak becrinamHbie cemu. Aemop paccmompum fpuHyune u3 Opmoeo-
HarnbHble 1o0xo0 u npedcmasum anzopumm, KOmopbIl UCMOIb3yem KakK OmKIOHeHUe [useHc 8 udeH-
mucpbl echuyum paHaa u usmeHeHus LLimudma aneopumm Oris nonyyYeHuss Haumydwel HecmeweHHoU
NUHeUHOU OUeHoK. Peanusauyuu makoeo nodxoda 8 ssbike rpozspammuposaHusi bydem nokas3aHo, Kak
Komrakm makol an2opumm MOXHO paccMampueambs Kak 6CMPOeHHbIe 8 peaucmpamopbl OaHHbIX U
rpoyeccopos.

* I'IepeBop, TeKCTa ocyLlleCTBJ1eH C NOMOLLbIO NporpamMmmbl Google-nepeBopHMK.
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