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Human Dynamic Models in
Response to Ejection Acceleration

Wang Fangzi, Xuan Yuxia, Gu Dingliang, Qin Shamwen
and Zhuang Xiangchang

(Institute of Space Medico-Engineering, Beijing)
ABSTRACT

Human spine may be injuried during ejection, therefore scholars in different
countries developed models for predicting the human responses. In this paper, 1,
9. 4-degree -of -freedom mathematic models of human body were presented. The
responses of 18 systems with various parameters of these models responding to
input acceleration were calculated. To compare the results between computing and
measuring respoﬁses was used to select the idealer models. The reasons of appli-
cation of linear models were discussed. The reletion between the responding
acceleration and corresponding dynamic response index (DRI) was approached.
The human dynamic models recommended in this paper provided a convenient
and convincing method for the investigators interesting in astronautical and

aeronautical escape system.
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Cbnsult a Problem of Propagation
for Twin Pulse on the Axon

Tang Wenliang
(Shanxi University)
Abstract

Scott have described twin pulse studies on the giant axon by linear Hodgkin-
Huxley (H.H) equation. We discuss same problem by the Scott’s methods, but
higher order equation of nervous wave has been wused. Formally, the result is
obtained although as same as reference [1], however the 1, leading edge rate of
rise of nerve impluse in result, it is completely decided by parameters of memb-

rane, so this result has been generalized.

1 Introduction

Studies of single channel currents in cultured muscle and nerve cells shown
that the voltage count is exhibited with single elemental square wave, action
potential on nerve fiber is formated by superposition of these square waves. As
experiments by Scott (see figure 1 ):
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It is showing that after formation of first action potential and it is traveling
along nerve fiber, we stimulate nerve fiber again while first action potential does

not reset original state yet, then the after-potential and excess transmembrane
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conductance in the tail of the first pulse to have an effect on second action
potential, at the least, latter velocity should be varied. This fact is exhibited on
both experiments and theoretical analysis for twin pulse studies on the axon. As
Scott point out that, these studies are particularly interesting because they suggest
the possibility of a dispersive effect in nerve impulse propagation where the
local speed of an impulse train depends upon the local value of repetition frequ-
ency.

Scott has obtained that the ratio R of second pulse to first pulse velocity as
a fuction R(T) of the average time interval between pulses T., and agreement
between measurement and calculation of R(T) is within 5%. In their theoretical
calculation the shape and velocity of foot of action potential are described by
original Hodgkin-Huxley equation, i.e. linear diffusion equation

Vix—Tev,=Tgv, (@D)

where v is action potential, r is the resistance of axon plasma per unit length
of the axon, C is the membrane capacitance and g is conductance per unit length.
According to travalling wave solution of equation (1) and effects of both after-
potential and excess transmembrane conductance are considered together, they

obtain

o= {(1- s R st

where
k=g.z/c
in there Vi is threshold voltage, V, is the maximum negative excursion of the

tail of this action potential, T is leading edge rate of rise of this impulse

2 Consult Problem

We try to discuss this problem by more correct equation. Generalize

equation of nervous wave can be written as

a r’ a’ ]
— | vy =V (—=2"—) |—c(V)V,=0(V)V. 3)*
2 = (Fr= 220 |- ecnvi= o &)
in this equation, all of them the raduis of axon a, conductance of transmembrane
o, resistance of axon plasma r and membrane capacitance ¢ are can be vary. If a

and r as well as ¢ are constants, we can also reduce equation (3) to the follo-
wingt2]

Vewr () 2L 5wy ‘ 1)
a a

Obviously, equation (4) is more reasonable than H. H equation (1), without loss

of generality we can put %—»r (to make scall transformation), equation (4) is

equivalent to H. H equation when o= g=const. Therefore we must have result as



