







































































































CSE 25213 Lecture 05
OWEN JON JANUARY232019

3D 213 PROJECTION

E EX pointtopoint
PakPT dualquadrictodualcomic

Efx ItsPI linetoline

213 3D BACKPROJECTION
matrixformofcrossproducts

PILE E pointtodualline
II ETL lineto plane

come PIER conictocone degenerateconic comeE33conic axcameracentercnotcameracenter vertexofconesnotconic

I MATRIX LINEAR ESTIMATE donotusecrossproductDIRECTLINEARTRANSFORMATION DLT ALGORITHM useleftnullspaceapproachshownbelow
3120point axsopout

GIVEN correspondences Ii E Ii
FIND a 12 s t Ii Iki tf i cameraprojectionmatrix

cleftnunspace
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Fei IIIe Q for E recLED
Kroneckerproduct

CVECTORIZETHEMATRIX

LEE E a a st recfe'T III recept
kilt XI p Q V ix.es Xi 12 1
2 12

Get XI
x It XI needQ

InzI lotpointeiimebseporndences
2nxiz 121 zn

since12valuesin p

Ap I
solvefor µ thenullspaceofAUSESVDTOCOMPUTETHENULLSPACE

note it isfastertouseQR orRQdecomposition
thisiswhatsomethingliketheHoloLenswoulduse

FINDVECTORCLOSESTTONULLSPACE WOBEINGIN IT
SINCEA ISFULLRANKANDACTUALSOLN Is just E
SVDSolution

rankofAmustbe11
E III Ar Q
mxqmxmmxa.ua znxiz.ua ax
FULLDecomposition

e
A halal him e Iznxzn

Q 1212
2nxx

p rightsingularvectorcorresponding to smallestsingularvalue
lastrowof IT lastcolumn of K
Kdoritneedtocalculateld

1 E isjust reshaped into a 3 4 matrixIf
DATANORMALIZATION
a form ofpreconditioning problem measurements inpixelcoordinates 6g O 1920
butprojectivecoordinates are 1 vastlydifferentmagnitudes numericalerrors

SOLUTION movecentroid to originandrescale
otherwise n n
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