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Automotive safety has gained an increasing amount of interest from the general public, governments and the car 
industry. The founders of Volvo, Gustaf Larson and Assar Gabrielsson, stated that: “Cars are driven by people. The 
guiding principle behind everything we make at Volvo, therefore, is - and must remain - safety”. This statement is still 
valid today and it is  therefore that safety remains a core value of Volvo. Traffic accident statistics more than justify this 
focus on automotive safety, as each year around one million people die and between 20 and 50 million people are 
injured and disabled due to road traffic accidents (TRL, 1999; WHO, 2004). Modern sensor and computer technologies 
provide us with new possibilities for automotive safety systems . This paper presents the latest active safety 
developments within Volvo Car Corporation that will be introduced in the coming years.  

Rear-end collisions are common accident scenarios which are generally estimated to account for approximately 30% of 
all accidents and about 5% of all fatalities. A common cause of these accidents is driver distraction and thus failure to 
react in time. Volvo has developed advanced systems that help the driver avoid such accidents or minimize the effects 
of a collision, should one occur.  
1. Collision Warning with Brake Support: The area in front of the car is continuously monitored with the help of a long-
range radar. If the car approaches a moving vehicle and the driver needs to undertake an action to avoid an accident, a 
warning is provided by a head-up display and an audible buzzer. This warning is intended to increase the driver’s 
attention in such a way that he or she can avoid the accident. In case the driver fails to intervene and the possible 
collision is about 1.5 seconds ahead, i.e. the collision threat becomes credible, the brake system is prepared for shorter 
response time through a precharge. Moreover, an increased level of pre-charge is applied upon indication that the driver 
has released the throttle pedal in response to the measured threat of collision. Simultaneously, the brake system 
continuously monitors the brake pressure and brake pressure gradient of driver-initiated brake applies. When both 
exceed a certain threshold, full braking is applied automatically until the brake pedal is released (Emergency Brake 
Assist). When a rear-end collision is judged to be credible, this threshold will be lowered, such that the driver can obtain 
full braking faster and with less effort At low relative velocities, this brake boosting function can help to avoid a 
collision, alternatively it will mitigate it, i.e. reduce impact speed..  
2. Collision Warning with Auto Brake: The area in front of the car is continuously monitored with the help of a long-
range radar and a forward-sensing wide-angle camera fitted in front of the interior rear-view mirror. A warning and 
brake support will be provided as above, both for moving and stationary vehicles. Additionally, if the driver fails to 
intervene in spite of the warning and the possible collision is about 0.7 seconds ahead, i.e. the collision threat becomes 
imminent, intervention braking is automatically applied to slow down the car. In this way it may not be possible to 
avoid a collision, but the main purpose here is to reduce impact speed and the risk of severe consequences. 
 

 
Figure 1: Verification of Collision Warning with Auto Brake 
using inflatable target vehicle.  


