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Example-Based 3D Object Reconstruction from Line Drawings
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Develop an algorithm to automatically reconstruct : T ‘51
complex 3D solid objects from line drawings —
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------------- A Database of | « Models in 3D database The reconstruction is to minimize the following
‘ D Models | The 3D shape of each model is controlled by a set  objective function:
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e Previous method | e 0 0001 3D parlt Ic_)n trclle 2D plane should be consistent with the
. . . . . L > original iine arawing.
3D reconstruction is to find a 3D object that is most LNy wherea=(abede) ) ¥ )
consistent with some rules of our visual system. S E(L;lq)) = Apz ¢; (k) Z [|KXE, — x|
These rules includes: X — &
» Line Parallelism: Two parallel lines in a 2D sketch » 3D Reconstruction 2. Construction Constraint E(g;, q;):The common 3D
nlane implies that they are also parallel in 3D. Ea‘?hb?D part '? de};emzmed by a ;et 0: fa”dO”} vertices of two neighboring 3D parts should be as
. : : : : variables q; = 16, ] 1, Ci1, X1 ) Kijngy Lingr Xing close as possible. ~v-Ours
sometry: The ratio of the Iengths _of _two lines in 2D n,: No. of candidate 3D models for the i-th patt —=DAC
SketCh plane ShOUId near thell‘ ratio In 3D Space. C;. N-dim vector indicates which candidate is n; nj 5 ‘ ‘ 3 —-PBO
Limitation: These rules may break in some cases and selected | | | E(q:,4;) = Ac Z ci(k)c; (D) Z “ka — Xik % 0005 00l 0015 0.02
require the carefully tuning of the weights for each rule. Ry: ti: Rotation matrix and transation vector k=11=1 veEViny; variance oftthe Gaussian noise
The relationship of L; and g; is modeled as the 008 A
* Our ApprOaCh following undirgcted lgraph?éal model. ; and q; 3. Candidate Prior: We assign high priorto those 3D | | 4 T—T—9%—6—" ZS‘Xé
Observation: a natural or man-made complex 3D object are connected if they have some common models with less parameters to ensure robustness. ol ; —o-PBO
normally consists of a set of basic 3D objects vertices. E() Z 0 0 ; | | |
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Method: Recover the 3D shape by finding a combination 1 £ ek 0 0005 a0 G0 002
IQf b%S'C B.D models in a database that best fits the Input This problem is solved by an alternative minimization
InE arawing. algorithm (See our paper for more details).




