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This thesis focuses on the study of the probabilistic structures and asymptotic properties of quasi-

maximum likelihood (QML) estimators for the parameters of two classes of two-dimensional nonlinear 

processes: the pure GARCH model and the ARMA-GARCH model. Our approach is distinguished by 

minimal assumptions, enhancing the flexibility and applicability of these models to various datasets, 

particularly in image and signal processing. First, we establish necessary and sufficient conditions 

ensuring the existence and uniqueness of strictly stationary solutions for the 2D GARCH and 2D 

ARMA-GARCH models. These results rely on Markovian vector representations and stability criteria 

based on the Lyapunov exponent. Next, we carry out statistical inference within this class of models. 

By applying the quasi-maximum likelihood (QML) method, we propose estimators of the parameter 

vector that are consistent and asymptotically normal, even under misspecification of the innovation 

distribution. 

 

 

 This approach minimizes the Kullback-Leibler divergence between the true distribution and a 

misspecified parametric family, thereby ensuring the robustness of the estimators. A Monte Carlo 

simulation study was conducted to validate these theoretical results. 

 

 

Finally, our work opens promising perspectives for concrete applications, notably in ultrasound image 

processing and in the analysis of complex spatial data, highlighting the broader implications of our 

research where the simultaneous consideration of nonlinearity 

and spatial dependence is crucial. 
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