Camera Localization using
Vanishing Points

Hyun Soo Park
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\What can vanishing line tell us about me?

* Horizon
 (Camera pitch angle (looking down)
 (Camera roll angle (tilted toward right)
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What can a Vanishing Point tell us about?
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What can a Vanishing Point tell us about?
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Single Vanishing Point
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/ vanishing point tells us about the surface normal
of the ground plane



Single Vanishing Point
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Two Vanishing Points
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Two Vanishing Points
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What can two vanishing points tell us about me?

* Horizon

 (Camera pitch angle (looking down)
 (Camera roll angle (tilted toward right)
« (Camera yaw angle
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Two Vanishing Points
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Two Vanishing Points
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Geometric Interpretation
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Geometric Interpretation (Translation Ambiguity)




Geometric Interpretation (Translation Ambiguity)
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Geometric Interpretation (Translation Ambiguity)
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f=4000;

K =[f 0 size(im,2)/2;
0 fsize(im,1)/2;
001];

Two Vanishing Points

Camera L/ /

I

3D world 121 = GetLineFromTwoPoints(m21,m22);
122 = GetLineFromTwoPoints(m23,m24);

111 = GetLineFromTwoPoints(m11,m12);
112 = GetLineFromTwoPoints(m13,m14);

vl = GetPointFromTwolines(111,112);
v2 = GetPointFromTwolines(121,122);
Ground plane

rl =inv(K)*vl/norm(inv(K)*v1);

0.2448 -0.5178 0.0424
r3 = Vec2Skew(r1)*r2; -0.1737 -0.1960 -0.6978

0.9539 0.8327 -0.1379

det(R) =
0.5077

R'*R =

0.3299 0.0294 -0.2036
0.0294 0.5555 -0.2327
-0.2036 -0.2327 1.6224



Two Vanishing Points

f=1224; < Change focal length
K =[f 0 size(im,2)/2;

0 fsize(im,1)/2;

001];

111 = GetLineFromTwoPoints(m11,m12);
112 = GetLineFromTwoPoints(m13,m14);

121 = GetLineFromTwoPoints(m21,m22);
Z 122 = GetLineFromTwoPoints(m23,m24);

vl = GetPointFromTwolines(l111,112);
v2 = GetPointFromTwolines(121,122);

rl =inv(K)*vl/norm(inv(K)*v1);
r2 = inv(K)*v2/norm(inv(K)*v2); OI’ThOQOﬂEﬂ matrix!

=S - r3 = Vec2Skew(rl)*r2; 0.5846 -0.8496 0.0508
-0.4149 -0.3216 -0.8367
0.6972 0.4180 -0.5405

det(R) =
0.9948

R™*R =

1.0662 -0.0118 0.0250
-0.0118 0.9757 0.0285
0.0250 0.0285 0.9530






Point at infinity
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Point at infinity
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