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Publishable Executive Summary 

The present document describes the activities carried out in T5.4 “Lateral Impact Mitigation” 

and related achievements. The objective of T5.4 is to design on-board systems that give 

maximum protection to the rider, particularly to lower limbs. Achieved results are two 

demonstrators for lateral impact mitigation installed on vehicles, namely safety leg cover 

suitable for scooter type vehicles and motorcycle side airbag.  

Final configuration of demonstrators resulted by means of crash simulation tools for 

preliminary evaluation of possible benefits in a limited set of impact configurations identified 

as worst ones in terms of injuries. Demonstrators will be assessed in T3.5 by full-scale real 

crash tests. 
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Introduction 

The objective of activities carried out in Task T5.4 – Lateral impact mitigation is to design and 

develop on-board systems that give maximum protection, particularly to the legs of the rider.  

The results are two demonstrators for side impact mitigation installed on vehicles, namely: 

• safety leg cover (for scooter type); 

• side airbag for (motorcycle type). 

Starting from preliminary sketches and layout of the concept, outcomes have been achieved by 

means of virtual simulation activities carried out by University of Firenze, supported by OEMs 

(Piaggio and Ducati).  

The process that led to prototyping and vehicle integration is made of the following steps: 

• Design, sketch and layout 

• Virtual simulation of lateral impact 

• Detailed design 

• Prototyping and integration 

Before describing the process of each solution (safety leg cover and airbag leg protector) it is 

worth to point out the general methodology for virtual simulations as well as the impact conditions 

(configurations and parameters) that led to design and prototyping. 
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1 Virtual development of on-board systems  

1.1 Method 

A virtual environment was created with a Powered Two-Wheeler (Piaggio MP3 or Ducati 

Multistrada according to the OBS), a sedan car and a numerical test dummy with helmet. The 

car model reproduces a Ford Taurus. It was selected, among the available models at NCAC, as 

it was the most similar to the car used in the ISO 13232 standard. 

The dummy was a Hybrid III model as no MATD validated FE model was available. The latter 

choice posed some methodological limitations as it is well known that Hybrid III has no frangible 

bones, which cause systematic biases in the injury assessment1: 

• metal lower leg bone “can result in more than 100% overestimation of impact forces, and 

therefore of fracture potential”; 

• metal leg bones cannot fracture and thus Hybrid III motion can be different from the 

motion of a dummy with frangible bones. 

In addition the force monitoring with load cells doesn’t allow to capture local effects, which turns 

into an underestimation of the fracture potential. Since these limitations could not be cleared, the 

performance evaluation of the protectors will be carried out with a comparative approach: 

• the selected impact configurations for the design phase will be simulated without the 

protectors in order to define the reference values of the load components (e.g. axial force 

or bending moment) at the load cells 

• later they will be simulated again with the protectors to derive new values for the load 

components 

• the data will be compared to check a possible beneficial effect of the protector. 

This methodology will not allow to assess precisely if there is fracture in the bones (and in case 

the dummy kinematics could differ after the fracture), but it can steer the design process and 

identify possible improvements among different design solutions. A final assessment of the 

protector performance will be done in Task 3.5, whose outcomes (experimental tests with MATD) 

will be reported in Deliverable 3.3. 

 

1.2 Impact conditions 

Impact conditions used within the virtual environment were initially estimated with the OEMs, 

prior to the availability of impact conditions derived from crash data, to kick-off the design 

process. These impact conditions were: 

● for the leg cover: 

                                                
1 J.W. Zellner, K.D. Wiley, N.L. Broen, J.A. Newman, “A Standardized Motorcyclist Impact Dummy for 
Protective Device Research”, 15th International Technical Conference on the Enhanced Safety of 
Vehicles, 1996, Paper Number 96-S10-W-21. 
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○ Powered Two-Wheeler standing still or moving at 18km/h; 

○ car impacting at 18km/h; 

○ impact angles +/-45° with reference to a perpendicular impact of the car into the 

PTW; 

● for the airbag system: 

○ Powered Two-Wheeler standing still or moving at 18km/h; 

○ car impacting at 50km/h; 

○ impact angles +/-45° with reference to a perpendicular impact of the car into the 

PTW. 

As soon as the crash data became available, the new impact conditions were derived for both 

protectors, as it was reported in Deliverable 3.1. The new impact conditions were: 

● for the leg cover: 

○ Powered Two-Wheeler standing still or moving at 30km/h; 

○ car impacting at 15km/h; 

○ impact angles +/-45° with reference to a perpendicular impact of the car into the 

PTW; 

● for the airbag system: 

○ Powered Two-Wheeler standing still or moving at 30km/h; 

○ car impacting at 30km/h; 

○ impact angles +/-45° with reference to a perpendicular impact of the car into the 

PTW. 
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2 Demonstrator 1: Safety leg cover 

The preliminary idea of safety leg cover (SLC) was born to find a simple but effective solution to 

protect riders mainly in the urban, slow and crowded downtown traffic jam, where small impacts 

with cars occur quite frequently, often resulting in small shocks or wounds. 

It is worth to mention that no scooter leg cover model equipped with impact protection system is 

available on the market yet. 

Therefore, the new SLC started from the same concept of the genuine standard leg covers by 

simply adding two or three protective items fixed inside the cover, matching the legs position. 

Such elements are solid or articulated bars made of materials characterized by following 

features: lightness, high absorbing power, low memory, quick reshape performance.  

 

2.1 Design, sketch and layout 

First sketch of safety leg cover is shown in Figure 1, while simplified bars system (position, bars 

shapes, dimensions) is shown in Figure 2. 

 

 

Figure 1. Lateral protection bars sketch 
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Figure 2. Lateral protection bars layout 

The bars are made of very light foam polyethylene sections, which shape is aimed at following 

the riding position continuously changing during the ride, in order to avoid any unpleasant 

constriction sensation. At the same time, the density of this polyethylene foam should be such 

as letting the bars adsorbing some percentage of the residual acceleration. 

To choose the right density for the foam, material of the reinforcement bars has been 

characterized by means of a series of tests carried out in Piaggio workshop, testing 5 samples 

with different thickness and velocity:  

• 3 samples tested @ 100 mm/min, 
• 1 sample tested @ 300 mm/min 
• 1 sample tested @ 500 mm/min 

The first version of CAD model for simulation, made of cover with two solid bars each side, was 

provided to UNIFI to setup simulation model. 

 

 
 

 

Figure 3. CAD vehicle and cover model 
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2.2 Virtual simulation of lateral impact 

2.2.1 Reference configurations with initial impact conditions 

To assess the effectiveness of the protector, five crash test configurations with a car impacting 

against a scooter with the rider were reproduced in a virtual environment. The five analysed 

configurations differed in the relative heading angle (RHA) between the longitudinal axes of the 

impacting vehicle and the scooter driving direction. The RHA was set to 45° (C45), 60° (C60), 

90° (C90), 120° (C120) and 135° (C135). In C45 and C60 the car has a velocity component 

concurrent with the scooter velocity, while in C120 and C135 the car has a velocity component 

opposite to the scooter velocity. 

 

Figure 4. Impact configurations 

Two different sets of simulations were performed: 

● moving-stationary (with stationary scooter and impacting car moving at 5m/s), 

● moving-moving (scooter and impacting car moving at 5m/s). 

 

2.2.2 Analysis and results from simulations 

A FE model of the safety leg cover was developed to be assessed through virtual simulation in 

impact configurations above listed in previous paragraph. In Figure 5 Model 1 is shown.  

The on-board system consisted of four polyethylene bars (two bars per side) linked to a leg cover 

sheet through adhesive. The function of the bars was to protect the lower limbs from a side 

impact, avoiding the direct contact between the leg and the bumper. The leg cover is a 

commercially available product. 
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Figure 5. Model 1 of safety leg cover 

A first round of simulation was carried out either in stationary-moving and moving-moving 

configurations. For the purposes of the development of safety leg cover, it is taken as a reference, 

from now on, to moving-moving configurations, being more realistic and strict respect to the 

stationary-moving ones (see Annex A for detailed results of simulations).  

Results obtained in moving-moving configurations, without safety leg cover, are assumed as 

baseline. Any value in the cell is referred to maximum value of each parameter without safety 

leg cover, taken as baseline (100%), meaning the values are relatives by rows and not by 

columns. 

In Table 1 the results of simulations have been compared without/with safety leg cover – model 

1.  

Table 1. Injury assessment for the moving-moving configurations 

It should be noticed that in two configurations (C60 and C90) the loads were higher than the 

reference values without the protector, respectively for the tibia bending moment and the femur 

 Without leg protector With leg protector 

Configuration C45 C60 C90 C120 C135 C45 C60 C90 C120 C135 

Femur axial 
force 

45% 10% 19% 100% 69% 9% 21% 65% 39% 21% 

Femur bending 
moment 

43% 37% 96% 100% 60% 33% 81% 41% 90% 74% 

Femur twisting 
moment 

43% 63% 100% 81% 32% 51% 73% 106% 57% 37% 

Tibia axial 
force 

20% 21% 51% 47% 100% 20% 31% 40% 27% 59% 

Tibia bending 
moment 

57% 52% 90% 100% 74% 48% 142% 94% 93% 74% 

HIC_36  75% 75% 75% 42% 100% 17% 42% 50% 183% 125% 

Chest 
acceleration 

15% 18% 100% 55% 15% 15% 34% 77% 17% 18% 
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twisting moment. It is worth to highlight that first outcome of simulation is that the rider dynamic 

due to a crash is significantly different with or without leg cover. The aim is to verify that the 

introduction of one or more bars is not harmful. 

Indeed, from a video analysis it resulted that in both sets of simulations the safety leg cover had 

a restraining effect on the rider kinematics during the impact: the rider may have a delayed 

ejection, with smaller amplitude compared to the base configuration, or no ejection at all. This 

caused the bending of the left lower leg and the subsequent increase of the tibia bending moment 

or the femur twisting moment. Moreover, in configuration C90, shown in Figure 6, the safety leg 

cover restrained the rider’s legs during the impact causing an unwanted twist of the chest, as 

side effect. 

 

 

Figure 6. Configuration C90, moving-moving. 

These results paved the way for alternative design solutions able to reduce values of lower limbs 

load parameters. 

 

2.2.3 Alternative design solutions 

In order to facilitate the rider ejection, Model 2 was created with the following updates: 

1. bars were divided in 6 different blocks, 

2. the upper bar was shortened. 

The updated protector was tested in 3 out of the five configurations identified in the previous 

analyses (C60, C90, C120). Based on the previous model 1 results, only the moving-moving 

case was considered, being the most realistic and the most critical one. 
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A further evolution of the model was implemented (Model 3) aimed at improving the behaviour 

of the protector. The following updates were made: 

1. the upper bar was further shortened 

2. the central blocks of the lower bar were shifted downwards in order to improve protection 

on the legs 

3. a third bar, comprised of 2 blocks, was inserted between the lower and the upper bars to 

facilitate the rider ejection. 

As done for the Model 2, Model 3 was tested in the 3 worst configurations identified from the 

Model 1 results (i.e. C60, C90, C120). Only the moving-moving case was considered being the 

most realistic and the most critical one. 

  

Model 2 Model 3 

Figure 7. Alternative design solutions  

2.2.4 Results analysis and main outcomes 

 
without leg 

protector 
Model 1 Model 2 Model 3 

Configuration C60 C90 C120 C60 C90 C120 C60 C90 C120 C60 C90 C120 

Femur axial 

force 
10% 19% 100% 21% 65% 39% 28% 44% 47% 17% 39% 36% 

Femur bending 

moment 
37% 96% 100% 81% 41% 90% 56% 72% 101% 37% 59% 84% 

Femur twisting 

moment 
63% 100% 81% 73% 106% 57% 45% 89% 92% 79% 70% 77% 

Tibia axial 

force 
21% 51% 47% 31% 40% 27% 42% 24% 35% 18% - 33% 

Tibia bending 

moment 
52% 90% 100% 142% 94% 93% 103% 80% 9% 60% - 75% 

Table 2. Results comparison without leg cover vs. alternative design solutions 
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In Table 2 a comparison of the results for the alternative design solutions is shown: 

• green values mean that the parameter value is lower than maximum without the safety 

leg cover and improvement against the baseline value in the same configuration; 

• orange values mean that the value is lower than the maximum without safety leg cover; 

• red values indicate values higher than the maximum reference value, therefore a design 

modification is needed in order to decrease the value below 100%. 

Main outcomes can be summarized as:  

• all alternative design solutions reduce injuries in configuration C120;  

• Model 1: there are two values over the maximum (femur twisting moment in C90 and tibia 

bending moment in C60). Need to improve the solution; 

• Model 2: values of femur twisting moment improved in C90 but worse in C120, slightly 

over the maximum (101%). Tibia bending moment in C60 improved respect model 1 but 

still over the maximum; 

• Model 3: all parameters are below the maximum. Optimized solution. 

In Figure 8, final frame of the simulation with Model 3 is shown, in which it is possible to see how 

the dummy is detached from the protector and the scooter without any retention effect introduced 

by the leg protector. 

 

 

Figure 8. Configuration C90, moving-moving: final frame of the simulation with Model 3  

 

2.3 Detailed design 

Outcomes from virtual simulations provided information for design update of safety leg cover 

model: two different solutions for shape and structure of the lateral bars have been identified and 

it was agreed to assess through simulation in a limited set of impact configurations, considered 

as worst ones in terms of injuries (Figure 9). 
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Figure 9. Possible design alternatives resulting from virtual simulation 

Moreover, other design modifications, such as bar material, shape and fixing resulted by 

continuous exchange of information between Piaggio, UNIFI and cover supplier. Besides the 

performances in terms of acceleration reduction, final proposal came also considering 

manufacturing costs, aesthetics, ease of use (vehicle integration and user access). 

During the prototyping stage the following changes were implemented by the manufacturer, 

mainly also because of ergonomics: 

1. the two blocks between the upper and lower bars were removed; 

2. the length of the upper bar was increased and the bar was divided into five blocks. 

Performances of the chosen solution will be assessed by means of full crash test in T3.5. 

 

2.4 Prototyping and vehicle integration   

First prototype of safety leg cover - Proto 1 - was realized based on design modifications as 

mentioned in previous paragraph. As shown in Figure 10, safety leg cover keeps the same 

external look as the standard leg cover, hiding inside the new protective system. 

 

  

Figure 10. Outer and inner side of Proto 1 safety leg cover 

Safety leg cover was mounted on Piaggio MP3 vehicle (Figure 11) and assessed against 

acceptable adherence to vehicle profile and accessibility to start key (Figure 12) and minor 

Model_02 Model_01 Model_03 
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modifications were recommended for updated version of the cover prototype. Moreover, easy 

rider access to the vehicle was compared with standard leg cover (Figure 13). 

  

  

Figure 11. Vehicle integration – mounting of front and rear part 

 

 

Figure 12. Vehicle integration assessment - front part 
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Figure 13. Overall evaluation of safety leg cover integrated into the vehicle 

Proto 1 was used for pendulum tests carried out in T3.5 according with the test procedure 

depicted in Deliverable D3.1 - Test procedures for PPE, helmet and full vehicle, in order to have 

preliminary effectiveness evaluation.  

  

Figure 14. Vehicle equipped with safety cover and details of bars position 

Figure 14 shows test bench setup and position of bars suitable to protect femur and tibia. Final 

assessment will result from full crash test of lateral impact to be performed at IDIADA premises 

in T3.5. 

Finally, an updated version of safety leg cover - Proto 2 - was realized with optimized distribution 

of foam and new fixing solutions for bars (Figure 15). 
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Figure 15. Proto 2 Safety leg cover 
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3 Demonstrator 2: Motorcycle side airbag 

The preliminary idea of side airbag (SA) was born when looking for an effective way to reduce 

rider’s leg injuries in lateral impacts with cars that occur quite frequently. 

It is worth to mention that no motorcycle model equipped with a side airbag protection system is 

available on the market yet. 

In order to maximize lateral protection it was decided to use two airbags, one on the front, one 

on the back of rider’s leg: the dimensions of the airbags were to be defined and optimized using 

numerical simulation. 

3.1 Design, sketch and layout 

Figure 16 shows the areas of the motorcycle available to fit the two airbags: 

 

Figure 16. Available areas for side airbags 
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3.2 Virtual simulation of lateral impact 

3.2.1 Reference configurations with initial impact conditions 

In order to assess the effectiveness of the proposed device, five impact configurations were 

defined and crash tests were simulated using Finite Element (FE) models. In every scenario a 

passenger car impacted a dual touring motorcycle on the right side. Simulations with both 

stationary and moving motorcycle were performed; vehicles speed was always 30km/h. 

Configuration C 90 (Figure 17) was the main configuration in this study since it is the most 

frequent lateral impact scenario. The other configurations were defined so that the sample could 

be fully representative of the side impacts with a limited number of scenarios. Every impact 

configuration can be identified by the angle formed by axes of the two vehicles before the impact 

(C45, C70, C90, C110 and C135). 

 

Figure 17. Impact configurations for airbag system. 

3.2.2 Description of simulations 

The first version of the studied device comprehended two airbags mounted on the right side of 

the motorcycle. The ideal behaviour of the inflated airbags was to interpose them between the 

car and the motorcycle, preventing the leg from being crushed and protecting the legs from 

excessive loads. Starting from a concept idea, developed with Ducati, the shape and position of 

airbags were chosen not to obstruct the rider while riding. In particular, airbags have a simple 

and convex shape for fast deployment times. Each airbag was modelled considering a stretched 

and non-folded shape. The opening phase was not modelled in detail since it was out-of-scope 

for the current research. A pressure curve with an initial linear ramp was defined to inflate the 

airbag before the impact with the car. 
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Figure 18. Airbag device: first version 

To optimize the specifications of the airbags, an heuristic optimization algorithm was used. To 

implement the optimization process, a model able to reproduce the impact in a simpler way was 

necessary. The model considered two hitting particle points representing the car and the 

motorcycle, with their masses. The points had a single degree of freedom, i.e. the longitudinal 

direction of the car. Between the points the inflated airbags were placed and the detailed gas 

dynamics was modelled. The airbag crushing was modelled considering two rigid surfaces 

(simulating the frontal bumper of the car and the lateral shape of the motorcycle) moving with 

the speed of the particle points. This mono-dimensional (i.e. 1-D) model was used to reproduce 

the C90 configuration with the stationary motorcycle. This configuration was selected since it is 

the only configuration reported in the ISO 13232 and because it could be easily simulated with 

the level of complexity of the 1-D model. Far from being a representative modelling approach for 

the variety of configurations considered in the first simulation step, the optimization process and 

the simulated configuration were used to screen the design space and select promising design 

solutions for the more accurate FE simulations. The 1-D model was validated simulating the 

same impact configuration and the same airbag specification, both with the 1-D model and the 

3D FE model and the results were compared, verifying that the reported errors were small 

enough. A genetic algorithm was used for the optimization. Key parameters for the optimization 

were the variability range for the optimization variables and the definition of the performance 

function. A wider or narrower optimization domain as well as the structure of the function could 

influence the optimization run. The final version of the function was composed of two terms: the 

first one considered the leg crushing, while the latter considered the kinetic energy of the 

motorcycle. Both terms had to be minimized in order to have better performance of the solution. 

The optimization process was run several times, changing the domain according to technological 

limitations (in terms of pressure, temperature and volume). More than 50 optimization runs were 

performed to ensure a thorough analysis of the problem. During these optimizations, inputs from 

airbag manufacturers were implemented in the analyses. 

Figure 19 shows the optimized version of side airbag system obtained after various iterations. 
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Figure 19. Optimized airbag system 

3.2.3 Results and comments 

The detailed results of all the simulations are in Annex A: here are shown only the relative results 

obtained with the optimized side airbag configuration (see Table 3). 

Results obtained in moving-moving configurations, without side airbag, are assumed as 

baseline. Any value in the cell is referred to maximum value of each parameter without side 

airbag, taken as baseline (100%), meaning the values are relatives by rows and not by columns. 

The femur axial force and twisting moment, still exceed the limits set by the configurations without 

side airbag. The interaction between the rider and the airbag (especially with the front one) 

caused an increase of the loads on the femur because the knee tended to be blocked by the 

airbag during its compression. Nevertheless, in most configurations the load parameters 

decreased, showing a potential beneficial effect of the system. Increase in HIC values (in C90 

and C110) is, however, moderate and the absolute values are still far from the biomechanical 

limits. 

 Without side airbag With side airbag 

Configuration C45 C70 C90 C110 C135 C45 C70 C90 C110 C135 

Femur axial force 20% 60% 60% 80% 100% 40% 40% 60% 160% 80% 

Femur bending 
moment 

32% 41% 58% 65% 100% 41% 56% 56% 73% 61% 

Femur twisting 
moment 

100% 94% 99% 67% 79% 80% 101% 195% 55% 73% 

Tibia axial Force 17% 50% 50% 67% 100% 17% 33% 17% 50% 33% 
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Tibia bending 
moment 

48% 91% 100% 84% 75% 23% 26% 40% 42% 33% 

HIC_36  15% 100% 52% 14% 10% 0% 2% 122% 103% - 

Chest 
acceleration 

44% 100% 77% 19% 25% 30% 31% 51% 58% 64% 

Table 3. Results of optimized side airbag system 

The development of an airbag system for leg protection proved to be a challenging task, with 

very complex trade-offs to be identified in order to overcome the negative effects identified in the 

state-of-the-art. The optimization process suggested a design area with large airbags to prevent 

the direct contact of the car with the rider’s legs. While this important target was achieved, large 

airbags also interact with the rider during the separation from the motorcycle, causing different 

load patterns on the legs and increasing the load on the upper leg in some configurations. The 

latter problem was not solved within this task, and further research is needed to maintain the 

protective effect while avoiding higher loads on the upper leg. The tools and the experience 

gained within this project will facilitate further advances. The availability of a MATD numerical 

model could enable more precise injury evaluation, speed up the development process and 

enable the correlation with experimental validation tests. 

3.3 Detailed design 

The original program was to design the side airbags in collaboration with an airbag manufacturer 

following the results of numerical simulations. 

Unfortunately, due to COVID-19 pandemic, the automotive industry faced a serious crisis; for 

this reason, the chosen airbag manufacturer was not able anymore to collaborate in the research 

project and it was not possible to find a new manufacturer considering the current timing of the 

project. 

Therefore, an alternative way to reach the goal of developing a side airbag system was agreed 

with the Project Officer. Instead of designing a totally new airbag, it was chosen to use a 

commercially available one. 

For this reason, the design phase was mainly dedicated to the analysis of the commercial airbags 

characteristics in order to fit them properly on the motorcycle. 

The chosen commercially available airbags are knee-airbags, see Figure 20; the unfolded 

dimensions are compatible with the available areas on the motorcycle. 
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Figure 20. Knee airbags unfolded main dimensions 

Moreover, they are fitted with an inflator that can reach the desired internal pressure (nearly 

3bar) and is capable of keeping it long enough to cover the duration of the lateral impact. 

Also the overall dimensions of the knee airbag module (see Figure 21) are compatible with the 

available space both on the front and on the back of the motorcycle. Overall weight of the module 

is quite low, approximately 1.2kg. 

 

Figure 21. Knee airbag module overall dimensions 
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3.4 Prototyping and vehicle integration 

The knee airbag modules were fitted on a Ducati Multistrada vehicle, see Figure 22, taking into 

account the layout of the other parts like exhaust system, engine and fairings. 

As the fixing of the module is supposed to show enough strength and stiffness to withstand the 

deployment of the airbag, it was necessary to build dedicated support plates. Those plates were 

then fixed to existing positions on rear sub frame and engine respectively for rear and front 

module. The presence of potentially dangerous parts in the trajectory of the deployment of the 

airbags was carefully analysed: it was then decided to add a metal cover to protect the rear 

airbag from accidental contact with sharp or hot parts of the motorcycle. 

 

 

Figure 22. Front and rear airbag module placement 

In order to verify the placement of the modules, two deployment tests of the airbag were 

performed and filmed using a high speed camera, see Figure 23: 
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Figure 23. Deployment test of the airbags 

Following the deployment test, some minor adjustment were done to the placement of the 

modules in order to improve the level of protection provided to the rider’s leg see Figure 24: 

  

Figure 24. Adjustments following deployment tests 

 

Final assessment of the effectiveness of the system will result from full crash test of lateral impact 

to be performed at IDIADA premises in T3.5. 
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4 Conclusions 

Within T5.4 two demonstrators of on-board systems for lateral impact mitigation of PTW rider 

have been proposed and developed, addressed respectively to scooter and touring motorcycle 

model types.  

Design process has been carried out through significant use of virtual simulations that give 

insights for design modification.  

Final prototyping of demonstrators takes into account also rider ergonomics, manufacturing as 

well as target customer.  

Real performances will be assessed by comparison of results of full crash tests to be conducted 

in T3.5. 

 

 



 

D5.3 Page 31 of 32             16/11/20 

   

 

5 Acknowledgement 

The author(s) would like to thank the partners in the project for their valuable comments on 

previous drafts and for performing the review.  

 

Project partners: 

 

# Partner Partner full name 

1 IDIADA IDIADA AUTOMOTIVE TECHNOLOGY SA 

2 UNIFI UNIVERSITA DEGLI STUDI DI FIRENZE 

3 DAINESE DAINESE SPA 

4 UNISTRA UNIVERSITE DE STRASBOURG 

5 ACASA AUTOMOBIL CLUB ASSISTENCIA SA 

6 BAST BUNDESANSTALT FUER STRASSENWESEN 

7 TUDA TECHNISCHE UNIVERSITAT DARMSTADT 

8 UNSW UNIVERSITY OF NEW SOUTH WALES 

9 DUCATI DUCATI MOTOR HOLDING SPA 

10 IFSTTAR 
INSTITUT FRANCAIS DES SCIENCES ET TECHNOLOGIES DES 

TRANSPORTS, DE L'AMENAGEMENT ET DES RESEAUX 

11 LMU LUDWIG-MAXIMILIANSUNIVERSITAET MUENCHEN 

12 MOTOAIRBAG 
D.P.I. SAFETY SRL DISPOSITIVI PER LA PROTEZIONE 

INDIVIDUALE 

13 REVIT REV'IT! SPORT INTERNATIONAL BV 

14 BOSCH ROBERT BOSCH GMBH 

15 ALPINESTARS ALPINESTARS SPA 

16 PIAGGIO PIAGGIO & C S.P.A. 

Figure 25. Acknowledgement 

Annex References 

 



 

D5.3 Page 32 of 32             16/11/20 

   

 

Annexes 

Annex A 

Annex A includes detailed information about virtual simulations of safety leg cover and 

motorcycle side airbag. Content is not public for confidentiality reasons upon request of industrial 

partners. 

 

 


