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Abstract The group sparse model has many important applications in the statistics.signal processing and machine
learning. The group sparse model achieves feature group selection through introducing the sparsityv-inducing penalty
function into the objective function. It”s interesting that some group sparse models can achieve feature group selection
and feature selection within groups simultanecusly, According to the penalty functions, the sparse group models are
mainly divided into two categories. i, e, » Group Lasso models and the group sparse models with norrconvex penalty,
This paper systematically summarized important group sparse models and analyzed the differences and relations between
various group sparse models, In addition,we summarized and compared the statistical properties (such as model selec
tion consistency,parameter estimation consistency and oracle property) and the sclving algorithms for various group
sparse models, Roughly speaking, the Group Lasso models include normal Group Lasso model, L., penalty Group Las-
so model, overlapping Group Lasso model, tree guided Group Lasso model, multipleoutput tree guided Group Lasso
model smixed Group Lasso model,adaptive Group Lasso model.logistic Group Lasso model and Bayesian Group Lasso
model, Algorithms for solving group sparse model are composed of Group LARS, block coordinate descent method
( block coordinate ascent method) ,active set method, interior point method, projected gradient method, spectral projec-
ted gradient method,alternating direction method of multipliers and block coordinate gradient descent method, We car-
ried out a detailed analysis of these algorithms for specific group sparse models, Before using the optimization methods
above s we must pretreat the cbjective function. i, e, . we must transform the nonsmooth, nonconvex and non-separable
penalty function in the objective function of group sparse model into smooth, convex and separable functions, Variational
inequalities , Nesterov’ s smooth approximation techniques, local first-order approximation by Taylor series expansion,

local quadratic approximation, the dual norm and dual function are often used in this step, Next,some group sparse mo-
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dels which are recently proposed were introduced,such as Group Lasso model based on generalized additive model, com-

posite group bridge model, group square-root Lasso model , Group Lasso model based on Tobit model and so on. Finally,

we talked the future research directions of the group sparse models,

Keywords Sparsity, Group sparsity, Penalty function, Group lasso, Feature group selection. Feature selection within

group, Algorithm
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