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Numerical optimisation algorithms are at the 
core of most intensity-based image registration 

image registration. In this presentation I will fo-
cus on a particular 
class of optimisa-
tion methods: sto-
chastic gradient de-
scent (SGD). Based 
on SGD, highly ef-

algorithms can be 
constructed. SGD 
is widely used in 

for example for 
deep learning to 
train the weights of 
a neural network. 

I will discuss the basic principles of SGD and ex-
plain how it enables very fast image registration 
by random subsampling. Next, I will present sev-
eral variations of the basic algorithm, introducing 

randomness in dif-
ferent components 
of the registration 
algorithm, aimed 
at achieving fur-
ther acceleration or 
at improving regis-
tration accuracy.


