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Theoretical analysis of acceleration in Brain at Fall
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Abstract: Micro movement of the center in the brain and deformation of the skull is calculated precisely without

approximation from the acceleration data of 7 experiments of backwards falling down. The experiment has been

done in JARI, and acceleration data are taken on the head, chest, pelvis and also neck(force) using a dummy robot,

which simulates a human body. As a result, the whole picture of the falling and hitting becomes clear.

It is

shown that (1) the postures of falling are classified into 2 types, i.e., nearly same time hitting or delayed hitting of

the pelvis. (2) the accelerations of the head are classified into 2parts, i.e., head’s decelerating period and hitting on

the floor. (3) The depth are from 2~3 mm, which indicates the deformation of the skull is around 2mm. On the other

hand, the height range from lcm to 7cm, depend on the falling posture. (4) From the FFT analysis, we found several

peaks, the strong peaks are 600 and 1600Hz, which corresponds two acceleration peaks.
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Fig.1 Censor point and direction of coordinates
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Fig. 2 Accelerations of head, chest, pelvis and force of neck
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Fig.3 Peaks of acceleration of T1, T10, T15, T16, and T18
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Fig.4 Acceleration curves of head and chest of T16
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Fig. 5 Velocity, height h, center position of T16
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Fig. 6 Height h and censor point C, and deformation x
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Table 1 Initial velocity, height, maximum
deformation, and HIC for 7 experiments

Exp No. | volm/s] h [mm] Xnax [ mm] HIC Helmet
Tl 5. 308 45.1 3.07 6070 No*
T10 4.791 20.8 2.32 9282 No
T16 3. 899 20.3 1. 96 6771 No
T18 2.528 10.3 3. 46 6461 No
T15 6. 234 74.8 1.43 5475 No

T14 4. 258 26.3 6.19 466 Helmet

T4 6. 981 29.1 7.43 1009 Helmet
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Fig. 7 Velocity, height h, center position of T14 with helmet
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