








43. Oistortion and mosaiddng of close-up multi-spectral images 
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Abstract 

ln prcdsion ag.ricuhtrre (l'A), �w:t1:1lion indicn (VI) are commooJy u..,;cd to <=''ilualc lht h�hh of 
aop.s wiLh Lhc use of multi-sp«tral camc,Ni;,. lht:scarc oflcn mounlcd on dronc.s and u5C'd al high 
altitudes. wherc thc tr.tnsladon oífocal polnts and suWqutt11 changes ln pcrspcdlve do nOI pose 
any diflicuhfos. In proximal S1.:nsing. howcver, thtsc tra.nsl;1tioos and distorüons pose ;a sig.nific.,rit 
challcngc on data proccssing . In Lhii; woñ. a Parrot Scquoia c.amc:ra "''as mountcJ at a fucd hcight 
of 1.2 m and used at 3 s a.nd 1.5 s lntcrvals on 1hc ficld bene-.uh. Jkf..-reittt lmaglng rc,•ealcd thiu thc 
l'tluhl•S¡)édral lcn!le!t $ulfer fmn, $ignlfic:tnl barrcl diSl()rtión óf3CJ%, wMle tht h.lgher ré$(llutlon 
RGU ltm h;1i; ;i barcly disainguii:hablc 1% pincushjon d&Slorlion, lhc i:ub.sc:q1>tnt fidd imagl.'ll "'"Crt 
slrtchcd tog<-tlw:r using an opcn-sourcc panorama software to aulomatkaOy dctcc.t and corrcct 
dist0t1fons. 'lht ni$ultlng mosaks wcre thc.n shlficd to rnrre<t thc rdatlw posltlon oí the sep3ratc 
lien .� �JJowi_ng for VI i!alcufalion wilh rom :iet:ur:'lcy. '11\.i$rnetl,C)d :al_l<Wls for i.tul)-:tiogsing.le plimts 
fo, inttr-cmp and C\'Ol intra-crop varialion. 

lntrodudioa 

A C()inm()nly ust:d índk:il()r of crop heahh in prtcisM),, agriculture (PA) :a.re \'tgél.aJion i_ndiets 
(VI), 'Jhty are Q\lwfatcd U$ing n.ilccta111:e \·alucs obtaincd írom a mulli•$J>C:Glral camera. lbcsc.:
camcl",U: oflcn contaln scw.ral lenses with physkaJ filtcrs. UsuaJty, thcy are wied al high altitudes, 
in the rat1ge of e.g. 60 ,n {Mori11rly el al., 2019) IO 120 m (feroár1dei-Gut�ur.tga el al., 2018). b, 
thi$ Sd•u:p and al lhis sa1lc, lht: i.nclimtion of lhc cuoc:ra ;il 1hc time of thc piGhU'C, ai. wtO as thc 
GNSS coordin-atc&arc: C$$Cntfal for s.ul»cqucnt imagc stitGhing. Oftcntimcs an ovcrlap of 60 to 80% 
isused bet,,,.·cen lmagcs (l�raminJ tt al., 2019': Mori:arty tt al., 2019). Bc�ldes a vvlcty oí rommcrdal 
$0Ítwaré av:1ifable for 1hc m0$\klting üf the$é i.nl2�$. ever m()re<:01t1plka1�:I alg(lrithm$ h:a�-e bttn 
pn,poscd. stich ;a.s t".t,. Jban eta!. (2018), 
This work follows a more straightforward appmach, such as c.g. Jiang et al. {2019), adaptcd to a 
$.M:tlJer �:ale tt�ri:íl $él•up :1,,d l"J1.¡,:inde11 IO tbe r)Cllr i,Jfr:1•rL-d Sp,él'.:lrurü, whe:rc the t:urti."111 
�pcr fowit.<;t$ on tht im�gc procn;sing to alkiw for cl;t..,:sic VI calcubtfoos. using only opm ... .sou.rcc 
&0fiwarc. lhis drcumvcnts payingfor oommcrcial lkcnsing whilc stiU msuringsatis.factory rcsulb, 
as wdl as redudng the pttvk>osty mcntloned compkxi1y 10 a mlnimum (o, cask-r implcmcntatk>n.  
'11,e ()bjeciive$ are two-fóld, lhé ti.r$t IS 10 :Lt�cs:t the an,ounl OÍ disl(tfli(ln pce$Cnl i.n lhé ler1$éS of tht 
mu.M-spcanl camt'ra uscd in ¡m indoor set-up v.ith open•SOUrt< imaging $0Ílwil.l'C. lbc sc-oond i:; 
to use this. i nformation on dosc:-rangc imag.C$ oí a crop row ímm thc samc sensor, and to obtain a 
di$h)rtio,, f,ee #:u:nkss 1nQt<11k wilhóut thc use ()Í a:()mnM:rcla.Uy lken�d pn>gr.t0)$. 
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