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Convolutional neural networks (CNNs) excel in image recognition, showcasing remarkable
performance in face recognition, medical diagnosis, and autonomous driving. However,
their reliability remains a concern due to the lack of robust theoretical foundations. Es-
tablishing a solid statistical framework is essential before we can fully analyse CNNs from
a theoretical perspective. Current interpretations treat image classification as a high-
dimensional classification problem with each pixel value being an independent variable.
Function recovery in high dimensions lead to slow convergence rates, known as the curse
of dimensionality. Consequently, CNN classifiers show worse performance with increased
pixel count, contradicting empirical observations. In this talk, I will present a novel statis-
tical approach that reconceptualizes images not as high-dimensional entities but as highly
structured objects. Within one class, objects arise from different geometric deformations,
including shifts, scales, and orientations. The goal of the classification rule is then to learn
the uninformative deformations, resulting in faster convergence rates for higher dimen-
sions, i.e., a higher resolution of the image. This new perspective not only provides novel
approximation and convergence guarantees for deep learning-based image classification,
but also redefines our perception of image analysis, bridging theory with practice.
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