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Ricardo has analyzed the cost and weight of a LiDAR-based Automatic Emergency Braking (AEB) system as implemented in the 2019 Audi A8. AEB systems can avoid or mitigate forward collisions by either assisting the driver if enough braking force is not being applied (called Dynamic Braking Support, DBS) or automatically applying the brakes if a forward collision is imminent (Crash Imminent Braking, CIB.)
The Audi AEB system employs a forward-looking visible camera, a night vision (IR) camera, a long-range radar, two forward-side looking short range radars and a first-to-market automotive grade laser scanner (LiDAR.) In addition, a central Driver Assistance Systems (DAS) controller is used to offer level 3 autonomous driving capability that Audi calls Traffic Jam Pilot which not only incorporates AEB functionality but goes well beyond it with automated driving capabilities under limited conditions.
Manufacturing costs for the sensor, controller and wiring systems have been broken down by labor, material, variable and fixed cost elements. Furthermore, the wholesale price from a supplier to an automotive OEM for each component was determined; higher SG&A costs and profit margin have been applied to the sensor and controller modules than commodity items due to the fact that higher development costs are typically encountered for these leading edge technologies and there is a lack of competition for new entries in the marketplace.  Finally, dealer costs and markup have been factored in to arrive at an end-user price increase that a retail customer might be expected to pay as determined from the should-cost analysis. These incremental costs are summarized in Table 1.
[bookmark: _Ref25151557]Table 1 Manufacturing costs, wholesale prices and end user price increase are tabulated for the Audi A8 LiDAR-based AEB system
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Description

Manufacturing 

Cost Wholesale price

End User Price 

Increase

Audi A8 LIDAR-based AEB system $1,025.83 $1,454.11 $1,614.06

Laser scanner system $158.96 $255.11 $283.18

DAS control unit system $353.59 $510.41 $566.55

Camera, lane assist system $34.56 $49.47 $54.91

Radar, distance control $41.11 $56.83 $63.08

Radar, objection detection $73.48 $106.01 $117.68

Night vision camera system $334.83 $441.94 $490.55

Wiring harnesses $29.29 $34.34 $38.11


