P AFEAE st =E3 A8 A A3 &, pp.163~170

=& SAE NO. 2000-03-0056

D& =0 S 2X LAS WY

Development of Fast Side-impact Sensing Algorithm
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ABSTRACT

Accident statistics shows that the portion of fatal occupant injuries due to side impacts is
considerably high. The side impact usually leads to a severe intrusion of side structure into the
passenger compartment. Furthermore, the safety zone for the side impact is relatively small
compared to the front impact. Those kinds of physics for side impact frequently result in a fatal
injury for the occupant. Therefore, NHTSA and EEVC are trying to intensify the regulation for
the occupant protection against side impact. Both the regulation and recent market trends are
asking for an installation of side airbag. There are several types of system configuration for side
impact sensing. In this paper, we adopt the acceleration-based remote sensing method for the
side airbag control system. We mainly focus on the development of hardware and crash
discrimination algorithm of remote sensing unit. The crash discrimination algorithm needs fast
decision of airbag firing especially for high-speed side impact such as FMVSS 214 and EEVC
tests. It is also required to distinguish between low-speed fire and no-fire events. The algorithm
should have a sufficient safety margin against any misuse situation such as hammer blow, door
slam, etc. This paper introduces several firing criteria such as acceleration, velocity and energy
criteria that use physical value proportional to crash severity. We have made a simulation
program by using Matlab/Simulink to implement the proposed algorithm. We have conducted an
algorithm calibration by using real crash data for 2,500cc vehicle. The crash performance
obtained by the simulation was verified through a pulse injection method. It turned out that the
results satisfied the system requirements well.

FR7]€89]: Acceleration-based Remote Sensing Unit(99Zd 7}4&% 7 8), Current
Modulation(d 4 Z), Side-impact Sensing Algorithm(&%H F& 7% 4 1g
%), Firing Criterion(d 7| &2 71), Firing Zone(#H 7)< &), No-fire Safety Margin
(8] A7 ¢tdAd-F), Pulse Injection Method(H A~ EAH)
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Table 1 Simulation Result ( Time-To-Fire for * 15% Amplitude Variation )

Impact Required Simulation Result
Test Type Angle TTF 15% 0% | +15%
Low-Speed US Side Impact, FMVSS 214 27 NF NF NF NF
Low-Speed EC Side Impact 90 NF NF NF NF
54kph US Side Impact, FMVSS 214 27 5.0 4.5 4.0 4.0
50kph EC Side Impact 90 6.0 6.5 6.0 6.0
Low-Speed Car-To-Pole Impact 90 NF NF NF NF
Note) TTF=Time-To-Fire, NF=No Fire
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(a) Low-Speed US Side Impact ( No Fire )

Fig. 6 Algorithm Verification by Pulse Injection Method

(b) 54kph FMVSS 214 Test ( Fire )
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