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Installation
Mac OS 10.12 Sierra 

Homebrew（package manager） 

CUDA 7 （useless without GPU) 

Anaconda Python 

Modify environment variables



Installation

if using Anaconda python, hdf5 can be 
skipped. 

brew edit opencv

install OpenCV & hdf5



Installation
with Python 

brew install --build-from-source --with-python -vd protobuf 

brew install --build-from-source -vd boost boost-python 

without Python 

brew install protobuf boost



Installation
BLAS (or MKL) 

Python（without Anaconda） 

for req in $(cat requirements.txt); do pip 
install $req; done



Compilation

Notice： 

Without GPU:   

uncomment CPU_ONLY := 1 in Makefile.config 



Compilation
if you forget it

when you try to modify

maybe no way out



Compilation

to compile python or matlab 

make pycaffe 

make matcaffe 

set paths in Makefile.config before make



Compilation
python 2.7 is ok,  python 3.6 isn’t?



Compilation



cmake

if you fail to make it, use cmake 

if it doesn’t work either, 

keep calm, uninstall them and go back to the 
first page.



Deep Learning

NN training
each layer’s 
parameter 

can be replaced by 
its  

last layer’s 
“σ(w*x+b)”



Deep Learning

the first layer’s w*x+b the last layer’s h(x)

h(x)=σ(Σwixi+b)=σ(w x) 



Training LeNet on MNIST



Training LeNet on MNIST
Prepare Datasets 

under “caffe_root” 

./data/mnist/get_mnist.sh 

./example/mnist/create_mnist.sh 

maybe wget isn’t installed:   brew install wget



Define the MNIST Network
define by protobuf :  

src/caffe/proto/caffe.proto 

Seven types of Layers(defined by prototxt) 
/examples/mnist/lenet_train_test.prototxt 

Each layer consists of two parts: 

type & parameter



Layers



The Data Layer

->usable only in “train” phase

->Image pixel value, *1/256



The Data Layer



The Convolution Layer
->input

->output

->times of w learning rate

->times of b learning rate

->initialize w

->initialize b，const

a1 = σ(b + w ∗ a0)  



The Convolution Layer



The Convolution Layer



The Convolution Layer



The Convolution Layer



the Pooling Layer

->no overlapping

L2 pooling 
max pooling



the Pooling Layer



the Pooling Layer



the Fully Connected Layer

change multiple 
dimensions into  
N*1*1



the Fully Connected Layer



The ReLU Layer

the same name to the bottom and top blobs 
in-place operations to save some memory 
After the ReLU layer, another innerproduct layer 
Add: 
negative_slope



The ReLU Layer

h(x)=σ(Σwixi+b)=σ(w x) 



PReLU?
type:”PReLU” 
… 
prelu_param{ 

filler: { 
value: 0.25 (default) 

} 
channel_shared: false 

}



the Accuracy Layer

->usable only in “test” phase

report the model accuracy



the Softmax Layer

to compute the loss function value 
two blobs: ip2(prediction)  
                    & label(provided by data)



the Loss Layer



Define the MNIST Solver
/examples/mnist/lenet_solver.prototxt



Training and Testing the Model

./examples/mnist/train_lenet.sh

CPU: 
Time: about 10 min（10000 iterations） 
Accuracy: 99%



Cifar 10

Picture Recognition 
train：50000 
test：10000 

32*32 
10 types



Cifar 10

database： 

./data/cifar10/get_cifar10.sh 

./examples/cifar10/create_cifar10.sh 

a little problem(create_cifar10.sh should be 
run just under “caffe root”)



Training

./examples/cifar10/train_quick.sh 

Get: 

cifar10_quick_iter_4000.caffemodel.h5 (model) 

cifar10_quick_iter_4000.solverstate.h5 (state)



Result

really slowly…. 

CPU only： 

Time：about 20min（4000 iterations） 

Accuracy：70% 

I Need a GPU….



using caffe training model
1、prepare datasets 

2、write *_test.prototxt for modeling 

3、write *_solver.prototxt for optimization 

4、run it in the command line 

Then you’ll get a training model.



Thank you~


