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Darren McMorran1, Sewminda Kalana Samarasinghe1, Murat Muradoglu1, Dwayne Chung Kim Chung1, Brett 

Williams2, Oi Wah Liew3, Tuck Wah Ng1,§ 

1Laboratory for Optics and Applied Mechanics, Department of Mechanical and Aerospace Engineering, 17 Alliance Lane, 

Monash University, Clayton VIC3800 Australia. 2Department of Community Emergency Health and Paramedic Practice, 

Building H, McMahons Road, Frankston VIC3199, Australia. 3Cardiovascular Research Institute, Yong Loo Lin School of 

Medicine, National University of Singapore, National University Health System, Centre for Translational Medicine, 14 Medical 

Drive, Singapore 117599. 

Highlights 

 * A system to record vibration during transport and impose their conditions on samples was developed 

 * The degree of pitching and rolling could be reproduced to a good level using a 6 DOF simulator developed  

 * Smartphone sensing provided the same level of sensitivity as the inertial measurement unit board   

 * It is applied to simulate transport in a medical emergency vehicle to assist paramedics improve en-route 

cannulation 

 * Preliminary study showed more pronounced cannulation performance deterioration with the untrained 
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