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)Many technical domains, as mechanical part assembling, or architectural design, require 3D object handling and visualization that take into account real world parameters, hidden in the numerical world. For example, while designing a mechanical part with CAD software, an engineer would like to test an assembling task so as to avoid problems as relative positioning. New devices (spatial mice, data-gloves, etc.) are too generic and don't provide the required feedback; Tangible User Interfaces (TUIs) are often based on complex techniques and require expensive and bulky hardware. Moreover, most of time they don't permit to use other objects than those initially foreseen.

In this paper, we present a TUI based platform that allows to use any everyday life real world object to handle and visualize any 3D numerical model. This platform is based on a video capture system: once a real world object, called interactor, has been acquired, it is possible to associate it with a 3D numerical model. Then, any operation (planar translation and rotation) performed with an interactor is reflected into the application. This solution is non intrusive and is based on interaction objects that are all the more in balance with the user task as they have been chosen by the application designer.
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Many technical domains, as mechanical part assembling, or architectural design, require 3D object handling and visualization that take into account real world parameters. For example, a common problem during the design development of a CAD part is that there is a gap between the "assembly of the part in the design department" and "the assembly of the parts in the production department". Indeed, powerful software functionalities hide real problem: relative positioning can be trivial with two mouse clicks whereas been a very reluctant task in the real world.

In other domains, taking real world parameters into account is less crucial but could enhance an application. For example, a chess player would like to keep the wooden pawn contact while playing a network game.

New devices as spatial mice or data-gloves don't suit to such applications. They allow to handle a representation of the numerical model, but don't permit to understand specific physical constraints, inherent to the represented object. For example, even if a Phantom like device is able to perform 3D object handling for six degrees of freedom, and even if it is able to provide feedback, it will never physically represent the contact between two complex mechanical parts. Moreover, as these devices are generic, their shape, their color and even their way of interacting with a given model don't match directly with the handled object. The user has to make a mental link between the real and the numerical world.

Tangible User Interfaces (TUI) aims to solve this problem and give a physical representation of numerical data so as to handling it [1]. The tangible object represents the data (or the task to achieve) with its form, its color, its position, etc.

For this reason, we have developed a Tangible User Interface based platform. It consists of a video system that can acquire a real world object (called interactor) and associate it with a 3D numerical one. Once the association has been achieved, all the operations (translation and rotation in a plan) performed with the interactor are reflected into the application.

In this paper, we first present an overview of solutions that aim to allow 3D object handling, and we show why they are ill-adapted to the problem. Then, we describe our platform main characteristics. With this platform, the mechanical designers will associate interactors to CAD parts, and handle these physical objects to carry out the assembly of the product.
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Interacting with 3D objects in 3D environments has led to develop new interaction techniques. This part deals with a generic device overview and with a TUI presentation. Open-Access Self-archiving policy for proceedings, and journal-like book series 
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