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P. Buń, F. Górski, R. Wichniarek, W. Kuczko, P. Zawadzki  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Available online at www.sciencedirect.com 

Contents

doi:10.1016/S1877-0509(15)03763-1

ScienceDirect



iv  Contents

Machining and Dimensional Validation Training Using Augmented Reality for a Lean Process
D. Segovia, H. Ramírez, M. Mendoza, M. Mendoza, E. Mendoza, E. González . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

How the Type of Content in Educative Augmented Reality Application Affects the Learning Experience
C. Diaz, M. Hincapié, G. Moreno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Application of Augmented Reality in Statistical Process Control, to Increment the Productivity in Manufacture
H. Ramírez, E. Mendoza, M. Mendoza, E. González . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

Decreasing Failure in Programming Subject with Augmented Reality Tool
L. Del Bosque, R. Martinez, J. Luis Torres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Communicative Learning for Activity with Students Aided by Augmented Reality within a Real Time Group HCI
F. Suárez-Warden, S. Barrera, L. Neira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

Virtual Interactive Laboratory Applied to High Schools Programs
F. Torres, L.A. Neira Tovar, M. Carlos Egremy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Framework to Heritage Education Using Emerging Technologies
R. Mendoza, S. Baldiris, R. Fabregat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239

How to Include Augmented Reality in Descriptive Geometry Teaching
N.A. Aguilera González . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250

Adopting a Game Engine for Large, High-Resolution Displays
A. Sigitov, D. Scherfgen, A. Hinkenjann, O. Staadt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

Serious Games and Virtual Simulator for Automotive Manufacturing Education & Training
N. Ordaz, D. Romero, D. Gorecky, H.R. Siller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267

Augmented-Sugar Intake: A Mobile Application to Teach Population about Sugar Sweetened Beverages
D. Escárcega-Centeno, A. Hérnandez-Briones, E. Ochoa-Ortiz, Y. Gutiérrez-Gómez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

Assembly Operations Aided by Augmented Reality: An Endeavour toward a Comparative Analysis
F. Suárez-Warden, E.G. Mendívil, C.A. Rodríguez, S. Garcia-Lumbreras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Augmented Reality as a Tool for Production and Quality Monitoring
D. Segovia, M. Mendoza, E. Mendoza, E. González . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

Augmented Reality app for Calculus: A Proposal for the Development of Spatial Visualization
E. Quintero, P. Salinas, E. González-Mendívil, H. Ramírez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

Test of Voltage for Electrical Diagnosis Aided by AR in Equipment Adaptation or Predictive Maintenance
F. Suárez-Warden, E.G. Mendívil  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306

Open Data Motion Capture: MOCAP-ULL Database
R. Estévez-García, J. Martín-Gutiérrez, S.M. Mendoza, J.R. Marante, P. Chinea-Martín, O. Soto-Martín, M. Lodeiro-Santiago  . . . . . . . . 316

Developing a Mixed Reality Assistance System Based on Projection Mapping Technology for Manual Operations at Assembly Workstations
L. Rodriguez, F. Quint, D. Gorecky, D. Romero, H.R. Siller  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

Virtual Tool for the Development of Strategies to Reduce the Stress in Students
L.A. Neira Tovar, A. Quiroga, F. Torres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334

Use of Telepresence and Holographic Projection Mobile Device for College Degree Level
E. Luévano, E.L. de Lara, J.E. Castro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

Improving the Skills and Knowledge of Future Designers in the Field of Ecodesign Using Virtual Reality Technologies
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