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Image-based modeling
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— » Models from multiple (sparse) images

- Facade

» Models from single images

- Tour into pictures
- Single view metrology
- Other approaches

Facade

e Use a sparse set of images

e Calibrated camera (intrinsic only)

« Designed specifically for modeling architecture
e Use a set of blocks to approximate architecture

e 3 steps: geometry reconstruction, texture mapping and model refinement
e 3 steps
e Geometry reconstruction (photogrammetric modeling method)



e Texture mapping (view-dependent texrture mpping)
e Model refinement (model-based stereo)

Idea

It’s a new approach for modeling and rendering existing architectural
scenes from a sparse set of still photographs. Our modeling
approach, which combines both geometry-based and imagebased
techniques, has two components.

® photogrammetricmodeling method

® model-based stereo algorithm,

(b) Hybrid Approach
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Figure 1: Schematic of how our hvbrid approach combines
geometry-based and image-based approaches to modeling and ren-
dering architecture from photographs.
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= Geometry reconstruction ( photogrammetric modeling
method )
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Figure 3: 4 wedge block with its parameters and bounding box.
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Figure 4: (a) A geometric model of a simple building. (b) The
model s hierarchical representation. The nodes in the tree repre-

sent parametvic primitives (called block? while the links contain
the spatial relationships between the blocks
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Figure 5: Representation of block parameters as symbol references.
A single variable can be referenced by the model in multiple places,
allowing constraints of symmetvy to be embedded in the model.
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The straight line can be defined by a pair of vectors <v, d> where v represents the
direction of the line and d represents a point on the line

The position of the camera with respect to world coordinates is given in terms of a
rotation matrix Rj and a translation vector t

m, cameras’s normal
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Result :






Step2
e Texture mapping (view-dependent texrture mpping)
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Step3
= Model refinement (model-based stereo)
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Stereo reconstruction pipeline
- Calibrate cameras
- Rectify images
- Compute disparity



- Estimate depth

What will cause errors?
- Camera calibration errors
- Poor image resolution
- Occlusions
- Violations of brightness constancy (specular reflections)
- Large motions
- Low-contrast image regions

Final Result:




Models from single images

The projective space :

® Anpointinaimage is a ray in projective space.
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(X, y, 1) ~=(sX, sy, S).

(normalized image plane ﬂv[l[ﬁjffﬁﬁ , =1~ image plane)

® Alinein aimage is a plane in projective space.
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® Point and line duality
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Tour into pictures
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(a) Input image (d) Fitting perspective () Modeling the (f) Modeling _ (g) Camera positioning
projection background foreground objects l

(b) Background image (c) Foreground mask

(h) Rendered image
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® (b)(c) ™ foreground mask &L i fI Y e, 4RI RIS i
tH5U P background.

® (d) ;FF[{L_ vanishing point.

® (e) iH‘L[I rear Wa” %I:IT‘EIEE‘[‘FEIEIJ box VOIUmn ﬂ'[ %I ]:I_'\ q%:ﬂ“_,)_?_]

Cailing

Left wall Rear wall Right wall

Floor

1. PRt po plane 2 Afl= i

2. rear wall =L image plane T 5.



3. Floor flLy=0 iﬁ[’[ﬁiﬂ‘ [

4. camera [ view up vecto ;L Floor i~ normal vector.

® (f) model H',ﬁfJEJ A9P(E. (ex. P]{R bill board, F'F]‘]FJ Eﬁf;{)
® (g) ?ﬁgcamera position

® (h) render tTi&fjEHY image.
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Vanishing Point & Vanishing Line
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Modeling
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