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As the product development is a decision-making process based on information, for a
better information integration among the different design stages, companies require a
shared common model capable of adapting to the different features of every step and
collecting different types of information, in order to leverage the company’s know-
how and to perform a successful Knowledge-Based Engineering (KBE).
The product development process is iterative and time consuming. The more compact
are these stages, the more this iterative process is lean and fail-safe.

The main focus of this project is to develop a plug-in for a modeling software for
multiformat assemblies. We want to define a Smart Assembly Feature (SAF) which can
detect specific relationships between different components. Once this relationship
has been recognized and classified, the designer can edit different components
simultaneously with direct modeling.

The neutral format model can be edited with direct modeling and thanks to its link
with parametric model it can be immediately used in the detailed design phase,
where design intent is captured using features and constraints, and this allows users
to automate repetitive changes, such as those found in families of product parts.
Either way, the new neutral format model can be used for a primarily simulation of
the overall behavior.
Moreover, the simulation step can involve also the experience into a virtual and/or
augmented environment, such as the assembly and disassembly sequence planning,

training, maintenance and product ergonomics. This type of simulations require a
simplified model as well, in order to ensure a high framerate for a realistic experience
and a great amount of time to prepare the simulation.

C++
CAD software’s SDKs and APIs
Open-Source geometric algorithms library (CGAL, OPENCASCADE)
Cellularmodel on two different STEPmodels

ARDET: Augmented Reality Design Evaluation Tool

AUGMENTED REALITY ENVIRONMENT

3D CAD models with different levels of detail are widely used for numerous purposes
in various industries. These models will be more reliable if users can flexibly control
their levels of detail. However, users have to create models with different levels of
detail manually, and this is a time-consuming and expensive process. Therefore, it is
necessary to develop techniques to simplify 3D CAD models in order to adjust the
levels of detail of the model according to its purpose.

Since SAFs work on a neutral model (STEP, IGES), this process makes reusing 3D
design data from older CAD model seamless and/or integrating 3D model from other
CAD systems easier.
Direct modeling empowers you to define and capture geometry quickly, without
spending time worrying about features, constraints, and original design intent.

PRODUCT DEVELOPMENT PROCESS

PLUG – IN DEVELOPMENT

AUGMENTED REALITY ENVIRONMENT

27th International Conference on Flexible Automation and Intelligent
Manufacturing, FAIM2017, 27-30 June 2017, Modena, Italy

“Semi-automatic Design for Disassembly Strategy Planning: An Augmented Reality
Approach”
Implementation of AR into a sequence optimization algorithm. The central point of
this integration is not the simple use of an AR device with a visualization purpose, but
the use of one or multiple devices to capture user’s experience and intuitiveness and
to embed them in the virtual environment.
In such a way, the AR device become an active sensor not only capable of capturing
the physical environment, and to transform this environment in a virtual form, but
also of acquiring intangible elements, such as experience, skills and intuitiveness, and
converting them into a form that can be handled by a computer (Digital Twin). Filling
the gap between virtual environment and real world.
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SUBMITTED PAPERS
• F. Osti, G. M. Santi, and A. Liverani, “Real time shadow mapping for Augmented

Reality photorealistic rendering,” ABSTRACT: In this paper, we present a solution for
the photorealistic ambient light render of holograms into dynamic real scenes, in
Augmented Reality applications. Based on Microsoft HoloLens, we achieved this
result with an Image Base Lighting approach. The real-time image shot that has
been designed is able to automatically locate and place VR lights in the scene,
providing holograms with realistic and coherent illumination. Moreover we
implemented a negative shadow drawer shader that contributes to the final
photorealistic and immersive effect of holograms in real life. The solution is
evaluated in various Augmented Reality case studies, where different condition of
light occurred.

Upcoming objective is the development of the plug - in for the CAD system. The first
step will be the selection of the more suitable geometric library. Among the Open –
Source library, CGAL seems to be the most powerful and effective. After that, it will
follow the development of a proper User Interface, which is crucial for the visual
feedback of geometric modeling. Without visual feedback it will be difficult to control
the results of the geometric functions application. Last step will be the
implementation of cellular model features recognition algorithm on two neutral
format component, because at the moment this method is developed only for

features recognition on a single component.
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CONCLUSIONS

In conclusion, we started the development of a synthetic environment suitable for 3D
modeling and AR simulation. The 3D modeling suite adopts a hybrid modeling
technique which utilizes both parametric and direct modeling operations in order to
minimize the modeling of new geometries. This hybrid modeling enables the reuse of
older and/or imported geometries and permits the simultaneous amendment of
multiple components directly in the assembly file and the subsequent reorganization
of the feature tree of the parametric models. The AR suite, whose development is
more advanced, guarantees the automatic object detection and pose estimation. It
can be used for the training of workers and/or the validation of design choices, like
the assembly and disassembly sequence planning, and it has been tested in a simple
case study.


