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Abstract: Reconstruction and regression tasks are central problems in computer vision.  We consider, for 
example, using a single image to recover the 3D structure of an indoor or outdoor scene, or of a human face 
or body, or recovering the reflectance properties of surfaces or the lighting in a scene.  However, in such tasks 
it is challenging to obtain large amounts of accurately labeled real training data; it’s easy to label an image by 
saying: “this is a picture of a dog”, but much harder to label the shape of an object or its reflectance properties, 
or the lighting in a scene.  In many cases, computer graphics provides access to large quantities of labeled 
data, but there is a domain gap between real images and images generated by graphics.  I’ll discuss a series 
of works that address the challenge of using labeled synthetic data to infer properties of the world from real 
images.  I’ll discuss methods that are lightweight, in the sense of requiring only a single image or a few easily 
acquired images. 
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