Abstract
As solar cycle 24 slowly begins, thanks to the always-expanding float of satellites observing the Sun and the heliosphere, great progresses are being made in the forecasting and understanding of space weather, in particular regarding the initiation, propagation and interaction of coronal mass ejections (CMEs). To make a full use of the new observation capabilities, numerical simulations are often required, in particular to separate instrumental effects from the observed physical phenomena. This is particularly true for line-of-sight observations, such as coronagraphic and heliospheric images, and also for in-situ measurements at 1 AU.
In this talk, I will discuss recent progresses in determining CME physical properties from white-light images, both in the corona (LASCO) and in the heliosphere (SECCHI) with the help of numerical magneto-hydrodynamics models. I will explore how this type of analyses can help us improve our understanding of CME propagation and CME-CME interaction, and also, improve our understanding of in situ measurements at 1 AU, for magnetic clouds as well as complex ejecta. 
