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Caffe Tutorial



Part I:
Caffe Hands-on



Installation
• Easy customization with Makefile.config

https://github.com/BVLC/caffe/blob/master/Makefile.config.example


Prepare Data

• Data stored in LMDB format;

• The conversion tool convert_imageset is provided;

• Example: caffe/examples/imagenet/create_imagenet.sh ;

• Need text file where each line is 

• “[path/to/image.jpeg] [label]” 

https://github.com/BVLC/caffe/blob/master/tools/convert_imageset.cpp
https://github.com/BVLC/caffe/blob/master/examples/imagenet/create_imagenet.sh


Prototxt for Net definition



Prototxt for Solver Definition



Execution

• Example:

~$ cd CAFFE_ROOT
~$ ./build/tools/caffe train --solver=examples/mnist/lenet_solver.prototxt --gpu 0
~$ ./build/tools/caffe test --model=examples/mnist/lenet_solver.prototxt --weight YOUR_MODEL.caffemodel

--gpu 0
~$ ./build/tools/caffe time --model=examples/mnist/lenet_solver.prototxt --weight YOUR_MODEL.caffemodel

--gpu 0

• Usage: caffe <command> <args>

train           train or finetune a model  
test            score a model  
device_query show GPU diagnostic information  
time           benchmark model execution time

• Flags (check all the flags in tools/caffe.cpp )

• Commands:

https://github.com/BVLC/caffe/blob/master/tools/caffe.cpp


Caffe Demo



Part II:
Know More About Caffe



Most important tip (from Stanford CS231n)

Don’t be afraid to read the code! 



Main Classes

Source: http://vision.stanford.edu/teaching/cs231n/slides/2015/caffe_tutorial.pdf

• Blob: stores data;

• Layer: Calculation and transformation.

• Input: Bottom blob(s);

• Output: Top blob(s).

• Net: A bunch of layers.

• Solver: Train a model using backpropagation.



Prototxt for Net definition



Prototxt for Net definition

LR coef. for weight and bias

What if we just want to do training on some layers, not all layers?



Prototxt for Solver Definition



PyCaffe
• Wrap the internal caffe C++ module (_caffe.so) with a clean, Pythonic interface.

• caffe/python/caffe/_caffe.cpp, caffe/python/caffe/pycaffe.py

• Blobs:

o Numpy arrays.

• Layers:

o layer.blobs is a list of Blobs

• Nets:

o Have methods like forward() and backward() for calculation.

• Solver:

o Can be directly defined in Python.

https://github.com/BVLC/caffe/blob/85bb397acfd383a676c125c75d877642d6b39ff6/python/caffe/_caffe.cpp
https://github.com/BVLC/caffe/blob/85bb397acfd383a676c125c75d877642d6b39ff6/python/caffe/pycaffe.py


PyCaffe Example
• Tutorial from BVLC caffe/examples/01-learning-lenet.ipynb

Define a net Access data in net layers

Mode configure

https://github.com/BVLC/caffe/blob/master/examples/01-learning-lenet.ipynb


PyCaffe Demo



Operations in Layers

• Forward calculation;

• Backward calculation;

• Other utility functions.

relu_layer.cpp



Operations in Layers

• Computations in some layers may rely on other libraries.

o BLAS for matrix operation. (CONV layer, Inner_Product layer)

o CUDA for GPU-based computation.

• If you have smart ideas for training/inference speedup:

o Implement in corresponding layers;

o Or develop your own layers.



Develop Your Layer
• Declaration

o Add a class declaration for your layer to include/caffe/layers/your_layer.hpp

• Implementation

o Implement your layer in src/caffe/layers/your_layer.cpp

• (Optional) GPU Suppport

o Implement the GPU versions Forward_gpu and Backward_gpu in layers/your_layer.cu.

• If needed, declare parameters in proto/caffe.proto

• Instantiate

o Instantiate and register your layer in your_layer.cpp with the macro provided in layer_factory.hpp

• Caffe Wiki Development

https://github.com/BVLC/caffe/wiki/Development


Q & A


