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Classification output (C = 1000): 
- Dog: 0.95
- Cat: 0.02
- Human: 0.01
- ...
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Classification output: 
- Dog: 0.95
- Cat: 0.02
- Human: 0.01

Localization output:
- Bounding-Box:

(x, y, w, h) 

Classification output: 
- Dog: 0.95
- Cat: 0.02
- Human: 0.01
- ...

Predict Predict

Regular Image Classification 
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http://www.youtube.com/watch?v=YmbhRxQkLMg
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https://www.youtube.com/watch?v=ATlcEDSPWXY
http://www.youtube.com/watch?v=ATlcEDSPWXY
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Adopted from Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 37

Classification output: 
Dog: 0.95
Cat: 0.02
Human: 0.01

Localization output:
Bounding-Box:
(x, y, w, h) 
(x, y, width, height) 

Softmax 
Loss

L2-norm
Loss
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Multi-Task
Learning



Adopted from Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 
“Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 37
Uijlings et al, Selective Search for Object Recognition” IJCV 2013  link 
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Dog: (x, y, w, h ) 

Dog: (x, y, w, h ) 
Dog: (x, y, w, h ) 
Dog: (x, y, w, h ) 
Dog: (x, y, w, h ) 

http://www.huppelen.nl/publications/selectiveSearchDraft.pdf


Uijlings et al, Selective Search for Object Recognition” IJCV 2013  link 
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http://www.huppelen.nl/publications/selectiveSearchDraft.pdf


Adopted from Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 37
Girshick et al, “Rich feature hierarchies for accurate object detection and semantic segmentation” CVPR2014
Ross Girshick, “Fast R-CNN” Slides 2015
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Adopted from Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 37
Girshick et al, “Rich feature hierarchies for accurate object detection and semantic segmentation” CVPR2014
Ross Girshick, “Fast R-CNN” Slides 2015
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Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 62
Ross Girshick, “Fast R-CNN” Slides 2015≈

Fast
R-CNN

Slow
R-CNN
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Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 76
Ross Girshick, “Fast R-CNN” Slides 2015
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Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for 
Visual Recognition” Lecture 12 Slide 77, 84, and  85
Ross Girshick, “Fast R-CNN” Slides 2015
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Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for 
Visual Recognition” Lecture 12 Slide  88
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Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 “Convolutional Neural Networks for 
Visual Recognition” Lecture 12 Slide  89

https://arxiv.org/pdf/1506.02640.pdf


https://docs.google.com/file/d/1qPsMmFMaV7Jh2orAmRCUvOudBItLpCbD/preview
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(FCN) Long, Shelhamer et al.  “Fully Convolutional 
Networks for Semantic Segmentation”, CVPR 2015: 
Cited by 14480 (link)
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(FCN) Long, Shelhamer et al.  “Fully Convolutional Networks for Semantic 
Segmentation”, CVPR 2015: Cited by 14480 (link)
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(FCN) Long, Shelhamer et al.  “Fully Convolutional 
Networks for Semantic Segmentation”, CVPR 2015: 
Cited by 14480 (link)
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SegNet: A deep Convolutional Encoder-Decoder 
Architecture for Image Segmentation. (link) 

 

https://arxiv.org/abs/1511.00561
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Fei-Fei Li & Justin Johnson & Serena Yeung Stanford CS231n 2019 
“Convolutional Neural Networks for Visual Recognition” Lecture 12 Slide 99
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MobileNet Layers
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https://colab.research.google.com/drive/16yPQcq9ld3wTDe5MeJ94TJcv3zek__qI
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https://www.youtube.com/watch?v=nDPWywWRIRo
https://dl.dropboxusercontent.com/s/vlyrkgd8nz8gy5l/fast-rcnn.pdf?dl=0
https://arxiv.org/pdf/1409.1556.pdf
http://www.huppelen.nl/publications/selectiveSearchDraft.pdf
https://arxiv.org/pdf/1311.2524.pdf
https://arxiv.org/pdf/1504.08083.pdf
https://arxiv.org/abs/1506.01497
https://arxiv.org/pdf/1703.06870.pdf
https://arxiv.org/pdf/1506.02640.pdf
https://arxiv.org/pdf/1411.4038.pdf
https://arxiv.org/abs/1511.00561
https://arxiv.org/pdf/1505.04597.pdf

