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Problem definition

Finding a relative camera pose between two views in physical space

(normalized image coordinate)




i Derivation

P = R(PI —T):> (PI —T): RT P Skew-symmetric form
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T Essential matrix E
p, Ep, =0 E=R[T]
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= Point-normal form of the equation of a plane
(x-a)-n=0

It defines a certain point X on the plane which contains point a and be normal to n vector
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- Extract R, T from Essential matrix

—

= Normalized translation vector T

E'E=[TLR'R[T] =[TLI[T], =[TL[T].

| Signis not determined yet.

ETE €Mightnot normalized..

T =T+ T2+T2 =1

tr(ETE)=2(T2 + T2+ 17)

T
S = '[I’ €scale
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] Extract R, T from Essential matrix

————————————— —T
= Rotational matrix R |
I
E,=TxR, (0( =12, 3) €row of matrices R,=R 5 % Ry € Orthogonality of Rotation matrix :
—a .
I%“ \\;:\; ————— aR_=a, T+b W, €Linear combination of T and W,
W, =E, xT E, =Tx(a,T+b,W,)=b,(TxW,)
\ T TxW, =TX(EaXT)=Ea €as Tisaunitvector ..h =1
a, T+W' (aﬂT+Wﬁ)>< (ayT+W )
L T ® €orthogonalto T
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| 3D Reconstruction

= Depth scale Z

RAR-T)_R.(n-T/2)
—eX, = =
R;-(R-T) Ry(p-T/Z)
.7, = (Rl_XrRs)'T. R X| =XZ,
(Rl_XrR3)' P, Y =VY4




= Extracting T and R from synthesized E using MATLAB

function [R1, R2, t1, t2] = RTfromE(E) W1 = cross(E(1,:),t1);

W2 = cross(E(2,:),t1);

scale = sqrt(trace(E'*E)/2); W3 = cross(E(3,:),t1);
E = E/scale;
EE = E'*E; R1(1,:) = W1 + cross(W2,W3);

R1(2,:) = W2 + cross(W3,W1);
t1(1,1) = sqrt(1-EE(1,1)); R1(3,:) = W3 + cross(W1,W2);
t1(2,1) = sqrt(1-EE(2,2));
t1(3,1) = sqrt(1-EE(3,3)); W1l = cross(-E(1,:),t1);

W2 = cross(-E(2,:),t1);
t2(1,1) = -sqrt(1-EE(1,1)); W3 = cross(-E(3,:),t1);
t2(2,1) = -sqrt(1-EE(2,2));
t2(3,1) = -sqrt(1-EE(3,3)); R2(1,:) = W1l + cross(W2,W3);

R2(2,:) = W2 + cross(W3,W1);

R2(3,:) = W3 + cross(Wl,W2);
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0.500 0.000 0.866 0.000 0.743 -0.557

R 0.433 0.866 -0.250 [T]X -0.743 0.000 0.371
-0.750 0.500 0.433 0557  -0.371  0.000
7~ ~
| 0.482 0.050 -0.279 |
E | -0783 0.414 0.080 |
| -0.130 -0.718 0.604 |
[ 0,500 0.000 0.866 0.371
R, |l 0.433 0.866 -0.250 T, 0.557
-0.750 0.500 0.433
< y 0.743
\v
0.116 0.924 0.365 -0.371
R2 -0.093 -0.356 0.930 T2 -0.557
0.989 -0.142 0.045 -0.743
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