Calibracdo da Camera

Quais foram os parametros intrinsecos e extrinsecos de
cada camera?
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Aquisicado de Imagens de Intensidade
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Transformacao Projetiva Inversa
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Dada a imagem digital, qual € o modelo 3D correspondente?

<

P N < X

EA978 — 252008 - Ting

Analogia a Sintese de Imagens
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Analogia a Sintese de Imagens

Sintese de Imagens / Transformacéo projetiva
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Incognitas Valores conhecidos

Transformacéao Projetiva Inversa
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Transformagao M

X Qoo Qo1 Qg2 Qo3
y | =30 8u 312 &3
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Az A3; A3z As3

P N < X

goX + g, Y +8p; £ + A3

X
w azggX +ag Y +a;,7Z+ag;

X +ay Y+a,Z+ag;

w agX + a5 Y +a5, Z+ag

agoX tay Y +apZ +tag; =aggXu+ag Yu+ag,Zu+agu
X tapyY +ta,Z +az=agpXvtag YVv+tagZv+agV
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Transformagao M

auoX +ay Y a3, Z +ag; -agpXu—ag Yu—azgZu—agu=0
aoX +apY +apZ tag-aggXv—ag YVv—agpZv—aiuv=0

Supondo a correspondéncia (u,v) - (X,Y,Z) conhecida

auX tay Y +ag,Z +ay magXUu—ag Yu—agpZu—agu=0
a;oX tayY +ta,Z +ag-apXv—ag Yv—az;Zv—agv=0

12 incognitas

l

12 equacgbes

l

6 pares de correspondéncia
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Padrao de Calibracéo

Sistema de Segmentacio do
Aquisicéo de > Pt
> Padrédo de
Imagens de Calibracéo
Intensidade ¢
Objeto

(Uvq) & (X, Y1,Zy)
(UpVp) = (X2, Y2,2))
(Ug,V3) = (X3,Y3,Z5)
(UgyVy) & (X4 YasZy)
(Us,V5) « (Xs,Y5,Zs)
(Ug,Ve) = (X6, Y6:Z6)
(Uz,v7) & (X7,Y7,.Z7)
(Ug,Vg) = (Xg,Y5,Zg)
(Ug,Vg) = (Xg,Yg,Z0)
: (U1,V10) = (X10:Y10,Z10)
(0,0) (UgpVag) & (X43,Y11,Z45)
(U1pV1p) « (X12:Y12,Z1))
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Cena com Padréo de Calibracao

Xy tag Yy +tapZ; +ay - aX; Uy — 85 Yy Uy — a8 Z; Up — 853U = 0
Xy tay Yy tapZy +ag-agX; Vi—ag Y1V — 85 2 Vi —agV =0
Xy tag Y, +apZ; +a - a30X; Uy —8gy Yo Uy — 8, ZpUp — 853U, = 0
Xy tay Yy tapZy +agg - agXy Vo —ag YoV, — 85, Z; Vo — gV, = 0
[ J
o
.

agXn tag Yo +apZ, + a5 - AgX, Up— 8gy Yy Uy — A3 Z, Uy — 853U, = 0
Xy tay Yy tapZ, +agg - agX, Vy—ag YoV — 85, Z, Vy— gV, = 0

Am=0

M : elementos de M,
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Uma Solucéo
Dominio Imagem

—

m, Am,

Nucleo -

Am =Am
T )
Auto-valor
Auto-vetor
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Decomposicao em Valores Singulares

hoOhPRE

X(mxn) = U(mxn) S(nxn) V(nxn)T

onde uuT = |
VVT = |

Achar os auto-valores de XTX.

Achar os auto-vetores correspondentes para construir V.
Formar S com a raiz dos auto-valores

Computar cada coluna de U com uso de um par (auto-
valor,auto-vetor) e A

http://www.uwlax.edu/faculty/will/svd/index.html
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SVD

Exemplos
2 0| _[10f,,
0 '3 O '1 O 3
0 0 0 0
2 4 0.82 -0.58
1 3| = |058 082 g-
0 0 00 0.0
0 0 00 0.0
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Solucao por SVD

Xy tag Yy +tapZ; +ag
Xy tay Yy tapZ; +ag-

Xy tag Y, +apZ; +a
Xy tay Y, tapZ; tag -

agXn tag Yo +apZ, + a5
Xy tay Y, tapZ, +ag-

A=USV'

Solucao: coluna de VT que tiver menor valor
singular associado
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- aX; Up —8g; Yy Uy — 8 Z; Uy — 853U = 0

- a30X; Uy —8gy Yo Uy — 83, Zo Uy — 853U, = 0

- AgX, Uy —8g; Yy, Uy — A3 Z, Uy — 853U, = 0

AgXy V1 —8g Y1 V3 — 85, Zy V3 — 85V = 0

AgXo Vo —8g Yo Vo — 85, Z Vo — g3V, = 0

83X Vn —8g, YV — 85, Zy Vy — 853V = 0




Um Modelo de Camera
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Parametros Extrinsecos e Intrinsecos
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Parametros

8o Qg1 Qg Agg
Q10 A1 yp Q3| =

Extrinsecos e Intrinsecos

yMint Mext:
TN AN TN PR TSN PR o W PRI /SN e o I PP /LM A ol
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Parametros Extrinsecos e Intrinsecos
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Parametros Extrinsecos e Intrinsecos

8o Qg1 Qg Agg
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Parametros Extrinsecos e Intrinsecos
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Algoritmo

1. Estimativa do nucleo da matriz de transformacéao Pa=0

v" Auto-vetor com menor auto-valor correspondente
2. Estimativa dos parametros intrinsicos

v' Determinar fator de escala y

v' Determinar sinal det,, o

v" Determinar ponto principal (0,,0,)

v' Determinar a distancia focal (f,.f,)

v' Determinar outros parametros extrinsicos
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