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Problems & Ideas
• Problems of Sparse-view NeRFs approaches:

– Most works require accurate initial camera poses of input images, 
which are derived from COLMAP, but COLMAP often fails in few-view 
and feature-sparse scenes. 

– Some works require rough camera poses from fixed views as inputs，
which is limiting.

• Ideas: A multi-view pose retrieval and jointly training method 
to effectively  reconstruct the neural radiance field from less 
than 10 images without any known poses.

The CAD-NeRF pipeline. Input images are used to retrieve the model of poses from the mini library. The CAD model is treated as the
supervision to pre-train the initial density field (phase one). In phase two, sampled rays are sent from retrieved poses to generate 3D
points along the rays, for the deformation network to predict the offset and correction of each point. Then a color network is added
and three networks are trained together. Poses are optimized for a certain number of iterations to prevent overfitting.



Main Contributions
• Contributions:

– We propose a method that reconstructs NeRFs from very few images 
without camera poses, with the help of prior shapes from CAD datasets. 
The method effectively boosts the generalization ability of NeRFs;

– We propose a multi-view pose retrieval method, that considers the 
ordering of the input images, to prevent pose conflicts of input images;

– On both synthetic and real objects, CAD-NeRF demonstrates significant 
improvement over the state-of-the-arts. 

The first row: evaluation of ShapeNet data with the initial identity poses obtained by our retrieval poses. 

The second row: The comparison of rotation errors (left) and translation errors (right) of optimized poses for 3/6/9 input images, 
here the rotation errors are in degrees, the translation errors are multiplied by 100. 


