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Figure 1: GoogLeNet [1], a much deeper, wider, and sparser network, with 12 times fewer parameters than AlexNet [2]. (Figure is from [1]) ' 3x3 max pooling introduces invariance. (Fig. from [1])
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Figure 2: Inception module, the building block for
GoogLeNet. 1x1 convolution does dimension reduc-
tion and accounts for rectified linear units (ReLU). 3x3
and 5x5 convolution deals with different scales, and

Feature representation is crucial for vision. Change from hand-crafted feature (e.g. SIFT, Bag-of-
Words) to feature learned from data (e.g. CNN) can improve performance on various tasks.

CNN becomes a hot topic for vision task since 2012. Going deeper and wider is the trend.

Computation time is important. Using 1x1 convolution as dimension reduction makes Googl.eNet

possible to train fast enough and a success in ILSVRC2014 classification and detection track.

Detection includes two major blocks: region proposal + CNN (R-CNN [3]).

Pretrain CNN using classification images, and fine-tune on detection images using bounding

boxes can improve detection performance dramatically using GoogLeNet.
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Figure 5: Detection examples using GoogLeNet.
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Figure 3: R-CNN for detection. (Figure is from [3])

Place Team Name Top5 Error Place Team Name mAP
2012 1st ~ SuperVision 15.3% 2013 1st  UvA-Euvision  22.6%
2013 1st Clarifai 11.2% 2014 3rd  Deep Insight 40.5%
2014 3rd MSRA 8.1% CUHK o
20142nd VGG 7.3% 20l42nd - B oD-Net 2077
2014 1st  GoogLeNet 6.7% 2014 1st  GoogLeNet 43.9%

~ Table 1: ILSVRC classification results through years. - Table 2: ILSVRC detection results through years.
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