Multivariate Control Charts FOR COMPLEX PROCESSES
Frequently manufactured items need the values of several different quality characteristics for an adequate description of their quality. Each of a number of these quality characteristics must satisfy certain specifications, but the quality of the product, depends on the combined effect of these characteristics, rather than on their individual values. When assignable causes are present in a multivariate process they may affect different process parameters : the process mean, and/or the process variability, and/or the process orientation. Indeed the quality characteristic vector posses both magnitude and direction. Therefore control charts to monitor process mean-variability-orientation are necessary. To build up Shewhart and CUSUM for these parameters, the influence functions will be used. To monitor the process mean the influence function of mean will be employed, to investigate process variability control charts based on the influence functions of eigenvalues will be used, and to describe process orientation control charts based on the influence functions of eigenvectors will be employed. 

With complex products we usually find many different types of quality characteristics. Generally, not all of these quality characteristics are equally important. Some of them may be very critical to describe each item quality, and some of them may be moderate ones. Moreover, when the number of quality characteristics is high the use of multivariate control charts based on T-squared or Chi-squared statistics may be very inappropriate, because the upper control limit of these control charts raises steeply with the number of variables. Therefore it is convenient to employ control procedures that are based on leading quality characteristics but enables to identify special causes that may affect the overall process. Our approach to build up such control charts consists to monitor the stable level of  variability of the process according to the directions settled by a generalized PCA which is based on the leading variables. 

