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This paper proposes a novel Dynamic Conditional Convolutional Network (DCCN) to handle conditional few-shot learning, i.e, only a few training samples are available for each condition. DCCN consists of dual subnets: DyConvNet contains a dynamic
convolutional layer with a bank of basis filters; CondiNet predicts a set of adaptive weights from conditional inputs to linearly combine the basis filters. In this manner, a specific convolutional kernel can be dynamically obtained for each conditional input.
The filter bank is shared between all conditions thus only a low-dimension weight vector needs to be learned. This significantly facilitates the parameter learning across different conditions when training data are limited. We evaluate DCCN on four tasks

which can be formulated as conditional model learning, including specific object counting, multi-modal image classification, phrase grounding and identity based face generation. Extensive experiments demonstrate the superiority of the proposed model in
the conditional few-shot learning setting.

Contributions

o We present a novel and effective deep architecture, which contains a Dynamic Convolutional subNet (DyConvNet) and a Conditional subNet (CondiNet) that jointly per- form learning to learn in an end-to-end way. This deep architecture provides a
unified framework for efficient conditional few-shot learning.

o The dynamic convolution is achieved through linearly combining the basis filters of the filter bank in the DyConvNet with a set of adaptive weights predicted by the CondiNet from conditional inputs, which is different from existing conditional learning
approaches that combine the two inputs through direct concatenation.
o Our architecture is general and works well for multiple distinct conditional model learning tasks.
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16-D 32-D 64-D 128-D
|dentification 76.60% 76.81% 75.66% 74.48% 65.17% 65.53% 65.20% 64.89%
Verification 85.39% 85.48% 84.81% 84.87% Tags 10k 65.13% 66.06% 65.60% 65.16%
Specific Object Counting 20k 65.49% 65.77% 65.43% 64.90%

Multi-Modal Image Classification
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Rank-1 Rank-5 P@C=0.99 P@C=0.95

Plain 45.70% 55.50% 5.00% 18.00%
Dynamic  68.80% 74.80% 21.00% 71.00% Acc 50.18%  50.65%  50.52%  42.08%  43.89%  47.81% . . _
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