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(57) ABSTRACT 
A method and apparatus used for relieving motion sickness, 
Wherein a sensor senses a motion of an object and a sensory 

converter coupled to the sensor and converts the sensed 
motion to corresponding sensory signals for presentation to 
a user. The sensory signals include audio signals, display 
signals, White noise signals, pink noise signals, broWn noise 
signals, and audio tone signals The audio signals, White 
noise signals, pink noise signals, and broWn noise sensory 
signals have a variation in spectral emphasis in proportion to 
the sensed motion, such as by varying a bandwidth, a center 
frequency, and an amplitude of a ?rst range of the sensory 
signals. The display signals have a variation in a display 
characteristic and the audio tone signals have a variation in 
time intervals betWeen successive audio tones. The audio 
tones may also include audio messages containing Words. 
The sensory signals are used to resolve a con?ict betWeen 
vestibular, ocular, and proprioceptive inputs of the user, thus 
relieving motion sickness. 
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APPARATUS AND METHOD FOR RELIEVING 
MOTION SICKNESS 

CROSS-REFERENCE 

[0001] This application is related to application Ser. No. 
09/121,720, ?led on Jul. 24, 1998, Which is incorporated in 
its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a method and 
apparatus for relieving motion sickness. More particularly, 
the present invention is related to providing individual 
sensory signals that correspond to the motion of a craft, or 
in another aspect, proximity of potential obstacles, so that 
the individual may use these signals to improve a sense of 
equilibrium or to avoid collision With the obstacles. 

[0004] 2. Discussion of the Background 

[0005] Essentially, motion sickness occurs as a result of an 
unusual motion experience. When a person is unable to 
predict or anticipate this unusual motion, the person’s equi 
librium may be effected. The phenomenon of motion sick 
ness may be derived from a principle researched by Dr. 
David Winters, a retired University of Waterloo professor, 
and Which is referred to as “The Principle of Indeterminacy.” 

[0006] The principle of indeterminacy describes a 
human’s natural ability to identify changes in the neuro 
muscular skeletal system and to adapt to a neW optimum 
motion. For example, if a prosthetic leg does not offer 
comparable function, an amputee Will favor the remaining 
leg. Thus, the residual limb becomes Weaker and the remain 
ing leg becomes stronger. The option to utiliZe the prosthesis 
or the natural leg represents a con?ict, i.e., betWeen Walking 
in a conventional symmetrical manner or favoring the natu 
ral leg. The person, Without conscious volition, chooses 
favoring the natural side When the choice is perceived by the 
human’s body as optimal. Currently, it is not knoWn for 
certain Which senses are most in?uential in making this 
choice. HoWever, it is likely that pain and comfort, prop 
rioceptive, vestibular, and ocular inputs affect this choice. 

[0007] Similarly, motion sickness results from a con?ict 
betWeen these vestibular, ocular and proprioceptive inputs. 
For example, conventional Wisdom among charter boat 
operators is that charter boat captains do not get seasick, 
unless they spend a signi?cant amount of time beloW deck, 
Whereas captains of cruise ships are knoWn to be someWhat 
more susceptible to motion sickness. This is because a 
charter boat captain usually sits high in the cabin, a position 
from Where he can observe quite clearly What the relatively 
small charter boat is about to experience. Thus, he has 
accurate visual data Which reconciles a con?ict betWeen the 
vestibular, ocular, and proprioceptive inputs. On the con 
trary, the captain of a large cruise ship cannot see What is 
taking place immediately in front of the ship’s boW. Thus, a 
con?ict betWeen the vestibular, ocular, and proprioceptive 
data is not resolved. 

[0008] Motion sickness is very costly for many industries. 
For example, the airline industry loses millions of dollars per 
year from passengers Who are unWilling to travel because 
they experience motion sickness. The same can be said for 
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cruise ships. In addition, if a person experiences motion 
sickness While operating a dangerous vehicle, injury or even 
a loss of life may occur. 

[0009] Thus, a need for a device Which relieves or pre 
vents motion sickness Will have a signi?cant impact on 
society. One proposed motion sickness device is that 
described in Ferguson (US. Pat. No. 5,161,196). Ferguson 
discloses positioning an array of sound emitters at the sides 
of an enclosure and varying the sound levels from selected 
emitters in response to changes in the enclosure’s move 
ment. To an individual, the sound source is not perceived as 
rolling With the vehicle but rather is inertially stable While 
the vehicle rolls relative to the sound source. That is, 
Ferguson is directed to creating an arti?cial sound horiZon 
Which is acoustically perceivable to the individual and 
continuously maintaining the sound horiZon substantially 
positionally stationary With reference to a ?xed horiZon of 
the enclosure. 

[0010] HoWever, one problem With Ferguson is that an 
arti?cial sound horiZon is created. This arti?cial sound 
horiZon (i.e., betWeen sound emitters at opposite sides of the 
enclosure) may cause an individual to experience further 
motion sickness because a con?ict is created betWeen the 
vestibular, ocular, and proprioceptive inputs and the arti?cial 
sound horiZon. Further, another problem With Ferguson is 
that an array of sound emitters (e.g., speakers) placed at 
speci?c locations chosen in accordance With a predicted 
motion of the enclosure are required. That is, the speakers 
are required to be located in opposite sides of the enclosure. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, an object of the present invention is to 
provide a novel apparatus and method for relieving motion 
sickness. 

[0012] Another object of the present invention is to relieve 
motion sickness by presenting a user With at least one 
sensory signal including an audio signal, a White noise 
signal, a pink noise signal, a broWn noise signal, a popcorn 
noise signal, or combinations thereof Which have a variation 
in spectral emphasis in proportion to a sensed motion of an 
object, so that the user may resolve a con?ict betWeen 
vestibular, ocular, and proprioceptive inputs. The variation 
in spectral emphasis includes, for example, a variation in a 
bandWidth, a center frequency, and an amplitude of a ?rst 
range of the sensory signals. Further, the sensory signals 
may also include display signals presented on a display. The 
display signals may be presented on the display as display 
elements having, for example, a shape, a siZe, an intensity, 
and a color. For example, the display elements may include 
a blue square, red circle, green star, etc. In addition, the 
display elements may have a variation in a display charac 
teristic, such as a variation in a siZe, a shape, an intensity, 
and a color of the display elements. The variation in display 
characteristic is based on the sensed motion of the object. In 
addition, the sensory signals may include audio tone signals 
Which have a variation in time intervals betWeen successive 
tone signals. The variation in time intervals is based on the 
sensed motion of the object. 

[0013] Yet another object of the present invention is to 
provide a device for assisting an individual Which suffers 
from a severe vestibular imbalance by presenting this indi 
vidual With audio, White noise, pink noise, broWn noise or 
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audio tone sensory signals corresponding to a sensed motion 
of the individual. White noise is a random noise containing 
all frequencies and sounds similar to the “hiss” noise gen 
erated by an FM radio receiver When tuned off station. That 
is, White noise is a random noise that has a ?at frequency 
spectrum at the frequency range of interest. In addition, 
pink, broWn or popcorn noise signals may also be used. Pink 
noise is a random noise Whose spectrum level has a negative 
slope of 10 decibels per decade (i.e., any noise With a poWer 
spectrum that falls as a poWer spectrum of l/f), and broWn 
noise has a poWer spectrum of 1/f2. The name “broWn noise” 
comes from BroWnian motion, Which is the random motion 
of small objects in ?uids. Ordinary music tends to have a 
broWn poWer spectrum, Whereas White noise tends to sound 
noisy or busy, and pink noise sounds overly simple. Popcorn 
noise includes individual events Whose magnitude distribu 
tion does not have a maximum at Zero and is not even 
symmetric about Zero. Popcorn noise includes isolated 
spikes in the output voltage and the voltage height of spikes 
has a mean value that is signi?cantly (i.e., by more than a 
mV) different from Zero. The audio tone signals include tone 
signals separated by time intervals (spaces). 
[0014] Still another object of the invention is to provide a 
device for assisting a blind individual by presenting the 
individual With audio, White noise, pink noise, broWn noise, 
popcorn noise signals, audio tone signals or some combi 
nation thereof, along With a proximity sensory signal to 
assist the individual in determining their relative position to 
other objects. 
[0015] These and other objects of the present invention are 
achieved by providing an apparatus Which includes a sensor 
Which senses a motion of an object and a sensory converter 
Which converts the sensed motion to corresponding sensory 
signals. In addition, the sensory signals are presented to a 
user by using, for eXample, a transmitter and receiver. Thus, 
the user receives the sensory signals and is able to resolve a 
con?ict betWeen vestibular, ocular, and proprioceptive 
inputs via the principle of indeterminancy. The sensory 
signals may be any one of audio, White noise, pink noise, 
broWn noise, popcorn noise, display signals, audio tones, or 
any combination thereof. The audio, White noise, pink noise, 
broWn noise and popcorn noise sensory signals have a 
variation in a spectral emphasis in proportion to the sensed 
motion. In the case of audio signals, the variation in spectral 
emphasis includes varying a frequency of, for eXample, a 
?rst signal Within a ?rst predetermined range around a ?rst 
center frequency in proportion to a sensed pitching motion 
of the object. For the case of White noise, pink noise, broWn 
noise, and popcorn noise signals, the variation in spectral 
emphasis includes varying, for eXample, a ?rst frequency 
range of the noise signals in proportion to a sensed pitching 
motion of the object. HoWever, in all cases for audio, White 
noise, pink noise, broWn noise and popcorn noise signals, 
the variation in spectral emphasis may include, but is not 
limited to, a variation in a bandWidth, a center frequency, 
and an amplitude of ?rst range of the sensory signals. In 
addition, the display signals may be presented on a display 
as display elements Which vary in a display characteristic 
based on the sensed motion of the object. The variation in 
display characteristic includes a variation in, for eXample, a 
shape, a siZe, a color, and an intensity of the display element. 
In the case of audio tone signals, the audio tone signals may 
have a variation in time intervals betWeen successive audio 
tones based on the sensed motion of the object. 
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BRIEF DESCRIPTIONS OF THE DRAWINGS 

[0016] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

[0017] FIG. 1 is a perspective vieW of an apparatus for 
relieving motion sickness according to the present invention; 

[0018] FIG. 2 is a block diagram illustrating the compo 
nents of an inertia processor device according to the present 
invention; 

[0019] FIG. 3 illustrates a three-dimensional aXis With 
respect to the inertia processor according to the present 
invention; 

[0020] FIG. 4A is a graph illustrating frequencies of audio 
signals corresponding to vertical, yaW, and pitch motions 
sensed by the inertia processor shoWn in FIG. 3; 

[0021] FIG. 4B is another graph illustrating frequencies of 
audio signals corresponding to vertical, yaW, and pitch 
motions sensed by the inertia processor shoWn in FIG. 3; 

[0022] FIG. 5A is a graph illustrating frequency ranges of 
a White noise signal corresponding to vertical, yaW and pitch 
motions sensed by the inertia processor shoWn in FIG. 3; 

[0023] FIG. 5B is another graph illustrating frequency 
ranges of a White noise signal corresponding to vertical, yaW 
and pitch motions sensed by the inertia processor shoWn in 
FIG. 3; 

[0024] FIG. 5C is yet another graph illustrating frequency 
ranges of a White noise signal corresponding to vertical, yaW 
and pitch motions sensed by the inertia processor shoWn in 
FIG. 3; 

[0025] FIG. 5D is still another graph illustrating fre 
quency ranges of a White noise signal corresponding to 
vertical, yaW and pitch motions sensed by the inertia pro 
cessor shoWn in FIG. 3; 

[0026] FIG. 6 is a perspective vieW of the motion sickness 
apparatus used aboard a ship; 

[0027] FIG. 7 is a perspective vieW of the motion sickness 
apparatus attached to an individual; 

[0028] FIG. 8 is another perspective vieW of the motion 
sickness apparatus included in a headphone; 

[0029] FIG. 9 is yet another perspective vieW of the 
motion sickness device used to project a display signal 
including display elements on a display; 

[0030] FIG. 10 is another perspective vieW of the motion 
sickness device used to assist an eyesight impaired indi 
vidual; 

[0031] FIG. 11A is a graph illustrating audio tone signals 
corresponding to a vertical motion sensed by the inertia 
processor shoWn in FIG. 3; 

[0032] FIG. 11B is another graph illustrating audio tone 
signals corresponding to a yaW motion sensed by the inertia 
processor shoWn in FIG. 3; and 
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[0033] FIG. 11C is yet another graph illustrating sensory 
signals corresponding to a pitch motion sensed by the inertia 
processor shoWn in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Referring noW to the draWings, Wherein like ref 
erence numerals designate identical or corresponding parts 
throughout the several vieWs, and more particularly to FIG. 
1 thereof, there is illustrated an apparatus for relieving 
motion sickness including an inertia processor 2 connected 
to an external battery 18 and a transmitter 30. Also shoWn is 
a receiver 44 attached to an individual 42 for receiving a 
sensory signal 33 transmitted by the transmitter 30. The 
inertia processor 2 includes a front panel 3 Which houses an 
audio volume control mechanism 4, a video control mecha 
nism 5, a White, pink, broWn or popcorn noise volume 
control mechanism 6, a pitch (X-aXis) sensitivity control 
mechanism 8, a yaW (y-aXis) sensitivity control mechanism 
10, and a vertical (Z-aXis) sensitivity control mechanism 12. 
The inertia processor also includes an appropriate bandpass 
?lter (noW shoWn) to achieve a desired bandWidth of the 
sensory signals. 

[0035] The audio volume mechanism 4 and the White, 
pink, broWn or popcorn noise volume mechanism 6 may be 
used to adjust the volume of the sensory signal 33 trans 
mitted by the transmitter 30. The pitch sensitivity mecha 
nism 8, the yaW sensitivity mechanism 10, and the vertical 
sensitivity mechanism 12 may be used to adjust the corre 
sponding sensitivity of the inertia processor 2. That is, using 
these sensitivity mechanisms, a user may set the inertia 
processor 2 to be more or less sensitive in sensing a motion 
of an object. Also included in the front panel 3 is an LED 
poWer indicator 14 Which indicates Whether the poWer is on 
or off. For eXample, if the poWer is on, the LED indicator 14 
Will be a green color. On a side portion of the inertia 
processor 2 is a poWer sWitch 16 used to turn on and off the 
inertia processor 2. The inertia processor 2 also includes 
three RCA autojacks on a rear side of the instrument (not 
shoWn) Which provide high impedance, loW level output for 
audio, video, White noise, pink noise, broWn noise, popcorn 
noise and audio tone signals. 

[0036] The battery 18 includes a negative battery terminal 
20 and a positive battery terminal 22 Which connect to the 
inertia processor 2 via battery Wires 24 and 26. In addition, 
the inertia processor 2 is connected to the transmitter 30 
using a communication cable 28. Alternatively, the inertia 
processor 2 may be optically connected (e.g., using infrared 
signals) to the transmitter 30. The transmitter 30 includes an 
antenna 32, a poWer sWitch 34, and a poWer LED indicator 
36. Also included is, for eXample, a multichannel control 
mechanism 38 and a volume control mechanism 40. 

[0037] The control mechanisms (e.g., volume control 
mechanisms 4 and 6) are not limited to the locations shoWn 
in FIG. 1. For eXample, the volume control mechanisms 4 
and 6 may be placed on a side or top portion of the inertia 
processor 2. Further, the battery 18, inertia processor 2, 
transmitter 30, and receiver 44 may be included in a single 
common housing. 

[0038] The inertia processor 2 may be mounted or placed 
on a level (normally level) surface of an object. The inertia 
processor 2 senses a motion of the object and converts this 
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motion to corresponding sensory signals for presentation to 
a user. The audio, White noise, pink noise, broWn noise, and 
popcorn noise sensory signals have a variation in spectral 
emphasis in proportion to the sensed motion. The variation 
in spectral emphasis includes, but is not limited to, a 
variation in a bandWidth, a center frequency, and an ampli 
tude of a ?rst range of the sensory signals. For eXample, if 
the inertia processor 2 is con?gured to operate using audio 
signals, i.e., by connecting the audio output jack of the 
inertia processor 2 to the transmitter 30, the variation in 
spectral emphasis includes varying a frequency of, for 
eXample, a ?rst signal Within a ?rst predetermined range 
around a ?rst center frequency in proportion to a sensed 
pitching motion of the object. Alternatively, if the inertia 
processor 2 is con?gured to operate using White, pink, 
broWn or popcorn noise signals, the variation in spectral 
emphasis includes varying, for eXample, a ?rst frequency 
range of the White, pink, broWn or popcorn noise signals in 
proportion to a sensed pitching motion of the object. In 
addition, if the inertia processor 2 is con?gured to operate 
using display signals, the display signals may be displayed 
as display elements Which have a variation in a display 
characteristic corresponding to the sensed motion of the 
object. The display elements may include, for eXample, red, 
green, and blue colors used in a conventional video display. 
The red, green and blue colors are altered in proportion to 
the sensed motion of the object. Finally, if the inertia 
processor 2 is con?gured to operate using audio tone signals, 
the audio tone signals may have a variation in time intervals 
betWeen successive audio tones based on the sensed motion 
of the object. 

[0039] The sensory signals sensed by the inertia processor 
2 are presented to the user 42 using, for eXample, the 
transmitter 30 and receiver 44. The receiver 44 may be, for 
eXample, a pocket-siZed receiver, in order to receive the 
sensed sensory signals 33. The receiver 44 also includes, for 
eXample, an earphone 46 so the user may listen to the 
corresponding sensory signals. The user 42 then uses the 
sensory signals 33 transmitted by the transmitter 30, Without 
conscious volition, to resolve a con?ict betWeen the vesti 
bular, ocular, and propreoceptive inputs, thereby relieving a 
sense of motion sickness. 

[0040] In addition, it should be noted that FIG. 1 illus 
trates the sensed sensory signals being presented to the user 
42 With a transmitter 30 and receiver 44. HoWever, it is also 
possible to present the sensory signals sensed by the inertia 
processor 2 directly to the user 42 by using an earphone, for 
eXample, connected to the inertia processor 2. That is, the 
use of a separate transmitter 30 and receiver 44 is not 
required. 

[0041] FIG. 2 illustrates a block diagram of the compo 
nents contained Within the inertia processor 2. As shoWn, the 
inertia processor 2 includes an accelerometer 51, a ?rst 
inclinometer 53, a second inclinometer 55, a sensory con 
verter 57, an audio processor 59, a video processor 61, a 
White, pink, broWn or popcorn noise processor 63, and 
optionally a proximity sensor 65. 

[0042] The accelerometer 51, and inclinometers 53 and 55 
may be those Which are commercially available. The accel 
erometer 51 senses a vertical motion of an object, the ?rst 
inclinometer 53 senses a yaW motion of the object, and the 
second inclinometer 55 senses a pitching motion of the 
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object. The sensory converter 57 converts this sensed motion 
to corresponding sensory signals for presentation to the user. 
The audio processor 59 communicates the sensory signals as 
audio signals or audio tones to the transmitter 30. Similarly, 
the video processor 61 and noise processor 63 communicate 
the sensory signals as video signals and White, pink, broWn 
or popcorn noise signals, respectively, to the transmitter 30. 
In addition, the inertia processor 2 may include an additional 
accelerometer and a third and fourth inclinometer so that the 
inertia processor may detect a motion in at least one of siX 
degrees of freedom. The inclinometers and accelerometers 
function as a sensor Which detect a motion of the object. 
Further, the inertia processor 2 may optionally include a 
proXimity sensor 65. The proXimity sensor 65 determines 
relative locations of other objects With respect to the inertia 
processor 2 (e.g., by using lasers, or capacitive sensor 
systems). Thus, a blind person may Wear the inertia proces 
sor 2 including the proXimity sensor 65 and receive audio 
signals corresponding to the determined relative position of 
other objects. This feature is shoWn in FIG. 10 and Will be 
discussed later. 

[0043] FIG. 3 illustrates a three-dimensional aXis With 
respect to the inertia processor 2 shoWn in FIG. 2. The 
accelerometer 51 senses a vertical motion of the object along 
the vertical aXis, designated as the Z-aXis. The inclinometers 
53 and 55 detect inclination changes (i.e., pitching and 
yaWing motions) about the horiZontal plane designated as 
the X-aXis and y-aXis, respectively. 

[0044] FIG. 4A illustrates audio signals in response to 
motion sensed by the inertia processor 2. As shoWn, the 
inertia processor 2 generates three different audio signals 
Which individually change in frequency in response to a 
sensed motion. The Z-aXis frequency tone 50, Which may be 
centered at 250 HZ, for eXample, increases in frequency 
When a positive Z-aXis motion is sensed and decreases in 
frequency in response to a negative Z-aXis sensed motion. 
The Z-aXis vertical tone 50 shoWn in FIG. 4A is at 200 HZ, 
Which represents a decrease of 50 HZ from the center 
frequency. That is, a negative Z-aXis motion Was sensed by 
the accelerometer 51. The y-aXis frequency tone 52, cen 
tered at 500 HZ, for eXample, increases in frequency When 
the instrument is tilted clockWise (When vieWed from the 
front of the device) about the y-aXis. This is referred to as a 
yaW to the right. In addition, the y-aXis frequency tone 52 
decreases in frequency When the instrument is tilted counter 
clockWise about the y-aXis, referred to as a yaW to the left. 
The y-aXis frequency tone 52 shoWn in FIG. 4A is at 600 
HZ, Which represents an increase of 100 HZ from the center 
frequency. That is, a yaW to the right Was sensed by the 
inclinometer 53. The X-aXis frequency tone 54, centered at 
2 KHZ, for example, increases in frequency When the 
instrument is tilted forWard, referred to as a forWard pitch, 
and decreases in frequency When the instrument is tilted 
backWards, referred to as a rearWard pitch. Thus, as shoWn, 
the X-aXis frequency tone 54 has not changed, Which indi 
cates the second inclinometer 55 did not detect a pitching 
motion. In addition, the changes to the tone frequencies are 
proportional to the sensed motion, that is, the greater the 
sensed motion, the greater the tone change. HoWever, the 
proportional relationship is not necessarily linear and may 
be empirically determined. The representation of the center 
tone frequencies of 250 HZ, 500 HZ, and 2 KHZ are for 
illustration purposes only and other values may be used. 
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[0045] For eXample, FIG. 4B illustrates the Z-aXis fre 
quency tone 50, the y-aXis frequency tone 52, and the X-aXis 
frequency tone 54 centered at frequencies of 500, 1000, and 
2000 HZ, respectively. The frequency tones increase and 
decrease in response to a sensed motion, as described in 
reference to FIG. 4A. Through experimentation, it has been 
determined that the human ear is particularly sensitive to 
frequencies around 1000 HZ. Further, it has been determined 
that the y-aXis yaW motion is particularly critical in causing 
motion sickness. Therefore, in FIG. 4B, the y-aXis fre 
quency tone 52 (i.e., y-aXis yaW motion) is centered at 1000 
HZ. 

[0046] Further, FIGS. 4A and 4B correspond to motion 
sensed in three degrees of freedom. As discussed above, the 
inertia processor 2 may detect motion in at least siX degrees 
of freedom. Thus, if siX degrees of freedom Were sensed, it 
is possible to represent this by siX tones rather than three 
tones. 

[0047] FIG. 5A is similar to FIG. 4A but illustrates a 
White noise frequency spectrum in response to motion 
sensed by the inertia processor 2. In addition, as discussed 
above, pink, broWn or popcorn noise signals may also be 
used. As shoWn, the spectral component of the White noise 
frequency spectrum is divided into three frequency ranges. 
The White noise frequency spectrum includes a Z-aXis ver 
tical frequency range 60, a y-aXis yaW frequency range 62, 
and an X-aXis pitch frequency range 64. The amplitude of 
these frequency ranges are altered by the inertia processor 2 
in response to the sensed motion. Apositive Z-aXis sensation 
decreases the amplitude of the Z-aXis vertical frequency 
range 60. A negative Z-aXis sensation increases the ampli 
tude of the Z-aXis vertical frequency range 60. A yaW to the 
right decreases the amplitude of the y-aXis yaW frequency 
range 62 and a yaW to the left increases the amplitude of this 
range. Similarly, a forWard pitch results in a decrease of the 
amplitude of the X-aXis pitch frequency range 64 and a 
rearWard pitch results in an increase in amplitude of this 
frequency range. In addition, the changes to the amplitudes 
of the frequency ranges of the White noise are proportional 
to sensed motion, that is, the greater the sensation, the 
greater the spectral amplitude change. Again, the propor 
tional relationship is not necessarily linear. 

[0048] FIG. 5A illustrates the Z-aXis vertical frequency 
range 60, y-aXis yaW frequency range 62, and X-aXis pitch 
frequency range 64 centered at 200 HZ, 600 HZ, and 2 KHZ, 
respectively. HoWever, these ranges may be centered at other 
frequencies. For eXample, FIG. 5B illustrates the Z-aXis 
vertical frequency range 60, the y-aXis yaW frequency range 
62, and the X-aXis pitch frequency range 64 centered at 
frequencies of 500 HZ, 1000 HZ, and 2000 HZ, respectively. 
The amplitude of these frequency ranges are altered by the 
inertia processor 2 in response to a sensed motion, as 
described in reference to FIG. 5A. Further, the y-aXis yaW 
frequency range 62 is centered at 1000 HZ for similar 
reasons as that discussed in reference to FIG. 4B. That is, 
the yaW motion is particularly critical in causing motion 
sickness and the human ear is particularly sensitive to 
frequencies around 1000 HZ. 

[0049] FIG. 5C is yet another graph illustrating frequency 
ranges of a White noise signal corresponding to vertical, yaW, 
and pitch motions sensed by the inertia processor shoWn in 
FIG. 3. In particular, FIG. 5C is similar to FIGS. 5A and 
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5B except that a center frequency of the Z-aXis vertical 
frequency range 60, y-aXis yaW frequency range 62, and 
X-aXis pitch frequency range 64 shift in response to a sensed 
motion. That is, the center frequency of the Z-aXis vertical 
frequency range 60 (e.g., centered at 500 HZ) increases in 
frequency When a positive Z-aXis motion is sensed and 
decreases in frequency in response to a negative Z-aXis 
sensed motion. The Z-aXis vertical frequency range 61 
(illustrated by a dotted line) represents that the Z-aXis 
vertical frequency range 60 has been shifted from a center 
frequency of 500 HZ to a center frequency of 600 HZ. This 
shift indicates the inertia processor 2 sensed a positive Z-aXis 
motion. That is, a positive Z-aXis motion Was sensed by the 
accelerometer 51. The center frequency of the y-aXis yaW 
frequency range 62 (e.g., centered at 1000 HZ) increases in 
frequency When the inertia processor 2 is tilted clockWise 
(When vieWed from the front of the device) about the y-aXis 
(i.e., yaW to the right). In addition, the center frequency of 
the y-aXis yaW frequency range 62 decreases in frequency 
When the inertia processor 2 is tilted counter-clockWise 
about the y-aXis (i.e., yaW to the left). The y-aXis yaW 
frequency range 62 shoWn in FIG. 5C is centered at 1000 
HZ, Which represents a yaW to the right, Was not sensed by 
the inclinometer 53 (i.e., the frequency range did not shift). 
The center frequency of the X-aXis pitch frequency tone 64 
(e.g., centered at 2 KHZ) increases in frequency When the 
instrument is tilted forWard, referred to as a forWard pitch, 
and decreases in frequency When the instrument is tilted 
backWards, referred to as a rearWard pitch. Thus, as shoWn, 
the X-aXis pitch frequency range 64 has not changed, Which 
indicates the second inclinometer 55 did not detect a pitch 
ing motion. In addition, the changes to the frequencies 
ranges are proportional to the sensed motion, that is, the 
greater the sensed motion, the greater the change of the 
frequency range. The sound level (i.e., amplitude) of each 
frequency range may also be adjusted as described in 
reference to FIGS. 5A and 5B. 

[0050] FIG. 5D is still another graph illustrating a varia 
tion of frequency ranges of a White noise signal correspond 
ing to vertical, yaW and pitch motions sensed by the inertia 
processor 2. FIG. 5D is similar to FIGS. 5B and 5C, but a 
bandWidth of the Z-aXis vertical frequency range 60, y-aXis 
yaW frequency range 62, and X-aXis pitch frequency range 
64 also shift in response to a sensed motion. That is, based 
on a detection motion, the bandWidth may increase or 
decrease. Thus, for the case of FIG. 5D, the variation in 
spectral emphasis includes a variation in a bandWidth, a 
center frequency, and an amplitude of a ?rst range of the 
sensory signals. For example, as illustrated in FIG. 5D, 
When the inertia processor 2 senses Z-aXis vertical data 
indicating a steady state (i.e., normally level) motion, the 
bandWidth of the Z-aXis vertical frequency range 60 is a 
maximum (|Z|=maX). When the inertia processor 2 senses an 
increase in the Z-aXis vertical motion, the bandWidth of the 
Z-aXis vertical frequency range 60 decreases (|Z|<maX). The 
decrease in the bandWidth of the Z-aXis vertical frequency 
range is illustrated as a Z-aXis vertical frequency range 61. 
Therefore, FIG. 5D illustrates an eXample of adjusting a 
bandWidth, a center frequency, and a sound level of the 
Z-aXis vertical frequency range 60. Likewise, the y-aXis yaW 
vertical range 62 and the X-aXis pitch vertical range 64 may 
be adjusted. 
[0051] Further, the bandWidth of the frequency ranges 
may be selected different than that shoWn in FIGS. 5A, 5B, 
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5C, and 5D. In addition, FIGS. 5A, 5B, 5C, and 5D 
correspond to motion sensed in three degrees of freedom. 
HoWever, as discussed above, the inertia processor 2 may 
detect motion in at least siX degrees of freedom, and 
accordingly it is possible to represent these siX degrees of 
freedom by using siX frequency ranges of the White noise 
signal. Further, pink, broWn and popcorn noise signals may 
be used rather than White noise signals. 

[0052] To operate the device of the present invention, the 
inertia processor 2 may be mounted or placed on a level 
(normally level) surface of an object and connected to the 
transmitter 30. One eXample of using the device of the 
present invention is that shoWn in FIG. 6. As shoWn, the 
inertia processor 2, battery 18, and transmitter 30 are 
mounted securely in a boW of a boat 70. When the boat 70 
moves, the inertia processor 2 senses this motion and 
converts the sensed motion into corresponding sensory 
signals. The sensory signals 33 are then transmitted to the 
receiver 44 Which is attached to the user 42. The user 42 
hears the sensory signals 33 using, for example, an earphone 
46. Thus, the user Will, Without conscious volition, utiliZe 
this accurate neW data stream to resolve the con?ict betWeen 
the various ocular, vestibular and proprioceptive inputs via 
the principle of indeterminacy. The sensory signals 33 may 
be audio, display, White noise, pink noise, broWn noise, 
popcorn noise, audio tones or any combination thereof. An 
eXample of using display signals is shoWn in FIG. 9 and Will 
be described later. Further, an eXample of using audio tones 
is shoWn in FIGS. 11A-11C and also Will be described later. 

[0053] FIG. 7 illustrates another use of the device accord 
ing to the present invention. In this eXample, the inertia 
processor 2, battery 18, transmitter 30, and receiver 44 are 
contained in a single common housing 80. The inertia 
processor 2 is similar to that shoWn in FIG. 2, but includes 
only the ?rst inclinometer 53 and second inclinometer 55, 
Which detect yaW and pitch motions, respectively (i.e., the 
accelerometer 51 is not included). Thus, the inertia proces 
sor 2 contained in the common housing 80 senses changes 
in the individual’s motion (i.e., y-aXis yaW and X-aXis pitch 
motions), converts this sensed motion to corresponding 
sensory signals, and presents the sensory signals to the user. 
Further, the device may be placed at various points on the 
body to accurately re?ect positional changes, such as a 
plurality of sensors placed along the individual’s spine. 

[0054] FIG. 8 illustrates yet another eXample in Which the 
device of the present invention may be used. In this eXample, 
the inertia processor 2, battery 18, transmitter 30, and 
receiver 44 are included in a headset so that the movement 
of the head is sensed rather than the movement of the body. 
The inertia processor 2 is similar to that discussed for FIG. 
7 and senses motion in 2 aXes (i.e., yaW and pitch). This 
illustration is particular useful for individuals Which have 
severe balancing problems. In fact, some individuals With a 
severe vestibular imbalance become nauseated at the slight 
est movement of their head. This device can assist that 
individual in reconciling the con?icts betWeen received 
vestibular and ocular data. 

[0055] FIG. 9 illustrates another eXample in Which the 
device may be used. In this eXample, the inertia processor 2 
senses the motion of an object and converts this sensed 
motion into ?rst, second and third display signals to be 
displayed as corresponding ?rst, second and third displayed 
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elements on a video display 90. The converted display 
signals corresponding to the sensed motion is output to, for 
example, a projection camera 91 via the audio jack of the 
inertia processor 2. The projection camera 91 projects the 
display signals as corresponding displayed elements to the 
video display 90, Which a single user or multiple users may 
be vieWing While being aboard, for example, a ship. The 
displayed elements may be a variety of colors, each color 
corresponding to a particular sensed motion. For example, 
the red, green, and blue colors in a conventional color 
scheme may correspond to a sensed vertical, yaWing, and 
pitching motion of the object, With the selected colors 
varying in a display characteristic in proportion to the sensed 
motion. For example, the red (R) displayed element 93, 
green (G) displayed element 94, and blue (B) displayed 
element 95 shoWn in FIG. 9 may vary, for example, in at 
least one of intensity, pattern, siZe, and shade of color based 
on the respective sensed vertical, yaWing, and pitching 
motion of the object. The displayed elements 93, 94 and 95 
are illustrated in FIG. 9 as circles. HoWever, the displayed 
elements 93, 94 and 95 may be any symbol, such as a 
star-shaped symbol, a square-shaped symbol, etc. As shoWn, 
the blue (B) displayed element 95 has decreased in siZe 
based on a sensed vertical motion (for example, due to a 
negative pitching motion of the ship). Another example of 
presenting display signals, Which have been converted from 
sensed motions by the inertia processor, may be achieved by 
displaying a column of display elements on a left portion of 
a video display and a roW of display elements on a bottom 
portion of the video display. The column of displayed 
elements may appear to the vieWer as moving vertically in 
either direction, and the roW of displayed elements may 
appear as moving horiZontally in either direction. The col 
umn of displayed elements may correspond to the sensed 
vertical motion and the roW of displayed elements may 
correspond to the sensed yaWing motion. The speed and 
direction that the displayed elements move is based on the 
sensed motion of the ship. In addition, for the sensed 
pitching motion, a displayed element Which includes a circle 
With a dot in the center may be displayed in a middle portion 
of the video display. In this case, the circle may become 
larger or smaller based on a sensed pitching motion of the 
stem of the boat, Whereas the dot in the center may move up 
or doWn, for example, based on a sensed pitching motion of 
the boW of the boat. 

[0056] Thus, the individual user or multiple users vieWing 
the display, can use the displayed elements to reconcile a 
con?ict betWeen the vestibular, ocular, and proprioceptive 
inputs, thus reducing the likelihood of motion sickness. 
Similarly, a displayed element representing an actual ship, 
for example, as in a vieW directly forWard from the boW Will 
also accomplish this same con?ict resolution. 

[0057] FIG. 10 illustrates another example in Which the 
device of the present invention may be used. In this example, 
the device is used to assist a blind person. Essentially, if one 
closes their eyes and Walks around a room, it is not particu 
larly difficult to maintain a vertical position. Their proprio 
ceptive receptors and to some extent their vestibular recep 
tors may be termed an experimental data base, Which alloWs 
them to understand Where they are relative at least to an 
upright position. But if an individual has been blind since 
birth, they Would not have access to this experimental data 
base. The device according to the present invention is used 
to expand this data base. By verifying Where an individual’s 
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body is relative to the ground and other objects, the indi 
vidual in question could move about With more con?dence. 
Thus, by using the proximity sensor 65 (shoWn in FIG. 2), 
the individual Will have an added ability to assert their 
position relative to other objects. 

[0058] In more detail, FIG. 10 illustrates a room 100 in 
Which a blind person (not shoWn) is Wearing the inertia 
processor 2 included in the common housing 80 shoWn in 
FIG. 7, for example. Also shoWn are objects 102 and 104 
Which may be furniture, another person, etc. Thus, as the 
individual Walks about the room, the proximity sensor 65 
transmits, for example, laser signals 106. The laser signals 
106 are then re?ected off the objects 102 and 104. For 
example, as shoWn, a re?ected signal 108 is re?ected off the 
object 102. The inertia processor 2 receives this re?ected 
signal 108 and converts it to sensory signals. The sensory 
signals have a spectral emphasis Which varies in proportion 
to the distance of the sensed objects relative to the blind 
individual. For example, if the object 102 is very close, a 
high pitch tone may be generated, Whereas if the object 102 
in far aWay, and loW pitch tone may be used. The variation 
in spectral emphasis includes, but is not limited to, a 
variation in a bandWidth, a center frequency, and an ampli 
tude of a ?rst range of the sensory signals. 

[0059] FIGS. 11A-11C illustrate audio tone signals in 
response to respectively sensed vertical, yaW and pitch 
motions of an object. For example, as shoWn in FIG. 11A, 
the audio tones shoWn in portion A have a time interval t1. 
Further, the portion B does not contain audio tones and thus 
the user Would not hear any audio tones. The portion C 
includes audio tones Which are separated by a time interval 
t2. The audio tone signals shoWn in portion Amay be 500 HZ 
and the audio tone signal shoWn in portion C may be 550 HZ, 
for example. The audio tone signals in portion Acorrespond 
to a negative detected Z-axis vertical motion and the tone 
signals shoWn in portion C correspond to a positive detected 
Z-axis vertical motion. Thus, as shoWn in FIG. 11A, the user 
hears the tone signals in portion A separated by time 
intervals t1 Which is due to a negative Z-axis vertical detected 
motion. Then as the object achieves a substantially stable 
position, the user Will hear silence Which is illustrated as 
portion B in the ?gure. That is, the tone signals only occur 
When a motion of the object is sensed by the inertia 
processor 2. Thus, if the object is not moving, the user Will 
not be inundated With tone signals. Further, the tone signals 
in portion C, Which correspond to a positive detected Z-axis 
vertical sense motion, have a smaller time interval t2 than the 
tone signals in portion A (time intervals t1). The tone signals 
in portion C have a shorter time interval based on a larger 
degree of the detected Z-axis vertical motion. For example, 
if a large Z-axis vertical motion is detected, the time interval 
t2 is made shorter so that the user Will hear more tone signals 
than if a smaller Z-axis vertical motion is detected. Alterna 
tively, the time intervals may be set to be opposite of that 
discussed above. That is, the tone signals may be set so that 
the interval therebetWeen is larger based on a larger sensed 
motion. 

[0060] FIGS. 11B and 11C are similar to FIG. 11A but 
correspond to y-axis yaW sensed motion and x-axis pitch 
sensed motion. The tone signals shoWn in portion D of FIG. 
11B may be 1,000 HZ and are separated by a time interval 
t3. The tone signals shoWn in portion E may be 1,100 HZ are 
separated by a time interval t4. The audio tone signals shoWn 
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in portion F of FIG. 11C may be 2,000 HZ and are separated 
by a time interval t5. Obviously, alternative frequencies and 
time intervals can be used for the audio tones. Thus, as 
shoWn in FIGS. 11A-11C, as the motion of the object is 
detected, a plurality of audio tones are intermittently sup 
plied to the user based on the sensed motion of the object. 

[0061] In addition, it is to be understood that the audio 
tones may also be audio messages, such as Words. For 
example, the audio tones may be Words, such as “left, left, 
left . . . right, right, right” that are presented to the user based 
on the sensed motion of the object. The interval betWeen the 
Words may also vary as that described for the audio tones. 

[0062] A method of relieving motion sickness Will noW be 
described With reference to FIGS. 1, 3 and 4. The inertia 
processor 2 is used for sensing a motion of an object and for 
converting the sensed motion to corresponding sensory 
signals. As discussed above, the audio, White noise, pink 
noise, broWn noise and popcorn noise sensory signals have 
a variation in spectral emphasis in proportion to the sensed 
motion. In addition, the display signals have a variation in a 
display characteristic and the audio tone signals have a 
variation in time intervals betWeen successive audio tones 
based on the sensed motion of the object. Further, the 
method of converting includes presenting the sensory sig 
nals using, for example, the transmitter 33 and the receiver 
44. In one example, the method of converting includes 
varying a frequency of a ?rst signal Within a ?rst predeter 
mined range around a ?rst center frequency in proportion to 
a sensed pitching motion of the object, and varying a 
frequency of a second signal Within a second predetermined 
range around a second center frequency in proportion to a 
sensed yaWing motion of the object. In another example, the 
method of converting includes varying a spectral emphasis 
of a ?rst frequency range of White, pink, broWn or popcorn 
noise signals in proportion to a sensed pitching motion of the 
object, and varying a spectral emphasis of second frequency 
range of the White, pink, broWn or popcorn noise signals in 
proportion to a sensed yaWing motion of the object. The 
variation in spectral emphasis includes, but is not limited to, 
a variation in a bandWidth, a center frequency, and an 
amplitude of a ?rst range of the sensory signals. In addition, 
the method of converting also includes generating display 
elements Which correspond to the sensed sensory signals. 
For the case of display signals, the display signals vary in a 
display characteristic in proportion to the sensed motion of 
the object. The method of converting also includes gener 
ating audio tone signals Which correspond to the sensed 
sensory signals. For the case of the audio tone signals, the 
audio tone signals have a variation in time intervals betWeen 
successive audio tones based on the sensed motion of the 
object. 

[0063] Further, the present inventor has determined that 
loW frequency horiZontal movements appear to be most 
related to motion sickness. By providing a device Which 
includes a sensor to detect these movements, and a sensory 
converter coupled to the sensor, as discussed above, the 
present invention reduces the effect of motion sickness. 

[0064] Obviously, numerous modi?cations and variations 
of the present invention are possible in light of the above 
teachings. It is therefore to be understood that Within the 
scope of the appended claims, the invention may be prac 
ticed otherWise than as speci?cally described herein. 

Apr. 26, 2001 

What is claimed as neW and is desired to be secured by 
Letters Patent in the United States is: 
1. An apparatus for relieving motion sickness, compris 

ing: 
at least one sensor Which senses a motion of an object; 

a sensory converter coupled to said sensor and con?gured 
to convert said sensed motion to corresponding sensory 
signals having a variation in spectral emphasis in 
proportion to said sensed motion, comprising: 

a ?rst mechanism con?gured to vary said spectral empha 
sis including at least one of 1) a bandWidth and 2) a 
center frequency of a ?rst frequency range of said 
sensory signals in proportion to a sensed pitching 
motion of said object, and 

a second mechanism con?gured to vary said spectral 
emphasis including at least one of 1) a bandWidth and 
2) a center frequency of a second frequency range of 
said sensory signals in proportion to a sensed yaWing 
motion of said object; and 

a presentation mechanism con?gured to present said 
sensory signals to a user. 

2. The apparatus according to claim 1, Wherein said ?rst 
mechanism varies an amplitude of said ?rst frequency range 
of said sensory signals in proportion to a sensed pitching 
motion of said object, and 

said second mechanism varies an amplitude of said sec 
ond frequency range of said sensory signals in propor 
tion to a sensed yaWing motion of said object. 

3. The apparatus according to claim 1, Wherein said 
sensory converter further comprises: 

a third mechanism con?gured to vary said spectral 
emphasis including at least one of 1) a bandWidth, 2) a 
center frequency, and 3) an amplitude of a third fre 
quency range of said sensory signals in proportion to a 
sensed vertical motion of said object. 

4. The apparatus according to claim 1, Wherein said 
sensory converter further comprises: 

a third mechanism con?gured to generate at least one of 
1) White noise signals, 2) pink noise signals, 3) broWn 
noise signals, 4) popcorn noise signals, and 5) display 
signals Which correspond to said sensory signals. 

5. The apparatus according to claim 1, Wherein said ?rst 
mechanism varies said center frequency of said ?rst fre 
quency range from an initial center frequency of approxi 
mately 2000 HZ, and said second mechanism varies said 
center frequency of said second frequency range from an 
initial center frequency of approximately 1000 HZ. 

6. The apparatus according to claim 3, Wherein said third 
mechanism varies said center frequency of said third fre 
quency range from an initial center frequency of approxi 
mately 500 HZ. 

7. The apparatus according to claim 1, Wherein said at 
least one sensor senses said motion in at least one of six 
degrees of freedom. 

8. The apparatus according to claim 1, Wherein said at 
least one sensor, said sensory converter, and said presenta 
tion mechanism are included in a common housing. 

9. The apparatus according to claim 1, Wherein said 
presentation mechanism comprises at least one of an ear 
phone, a headphone, a display, and a speaker. 
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10. The apparatus according to claim 1, wherein said at 
least one sensor comprises a plurality of sensors to be 
attached to said user. 

11. The apparatus according to claim 1, further compris 
mg: 

a proximity sensor coupled to said sensory converter and 
con?gured to detect a relative location of other objects. 

12. An apparatus for relieving motion sickness, compris 
ing: 

at least one sensor Which senses a motion of an object; 

a sensory converter coupled to said sensor and con?gured 
to convert said sensed motion to corresponding sensory 
signals, said sensory signals having a variation in 
spectral emphasis in proportion to said sensed motion, 
comprising: 

a ?rst mechanism con?gured to vary a frequency of a ?rst 
signal Within a ?rst frequency range in proportion to a 
sensed pitching motion of said object, said ?rst fre 
quency range having a center frequency of approxi 
mately 2000 HZ, and 

a second mechanism con?gured to vary a frequency of a 
second signal Within a second frequency range in 
proportion to a sensed yaWing motion of said object, 
said second frequency range having a center frequency 
of approximately 1000 HZ; and 

a presentation mechanism con?gured to present said 
sensory signals to a user. 

13. The apparatus according to claim 12, Wherein said 
sensory converter further comprises: 

a third mechanism con?gured to vary a frequency of a 
third signal Within a third frequency range in proportion 
to a sensed vertical motion of said object, said third 
frequency range having a center frequency of approxi 
mately 500 HZ. 

14. An apparatus for relieving motion sickness, compris 
mg: 

at least one sensor Which senses a motion of an object; 

a sensory converter coupled to said sensor and con?gured 
to convert said sensed motion to corresponding sensory 
signals, said sensory signals having a variation in 
spectral emphasis in proportion to said sensed motion, 
comprising: 

a ?rst mechanism con?gured to vary a spectral emphasis 
of a ?rst frequency range of said sensory signals in 
proportion to a sensed pitching motion of said object, 
said ?rst frequency range having a center frequency of 
approximately 2000 HZ, and 

a second mechanism con?gured to vary a spectral empha 
sis of second frequency of said sensory signals in 
proportion to a sensed yaWing motion of said object, 
said second frequency range having a center frequency 
of approximately 1000 HZ; and 

a presentation mechanism con?gured to present said 
sensory signals to a user. 

15. The apparatus according to claim 14, Wherein said 
sensory converter further comprises: 

a third mechanism con?gured to vary a spectral emphasis 
of a third frequency range of said sensory signals in 
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proportion to a sensed vertical motion of said object, 
said third frequency range having a center frequency of 
approximately 500 HZ. 

16. The apparatus according to claim 14, Wherein said 
sensory converter comprises: 

a third mechanism con?gured to generate at least one of 
1) White noise signals, 2) pink noise signals, 3) broWn 
noise signals, 4) popcorn noise signals, and 5) display 
signals Which correspond to said sensory signals. 

17. A method for relieving motion sickness, comprising: 

sensing a motion of an object; 

converting said motion sensed in said sensing step to 
corresponding sensory signals having a variation in 
spectral emphasis in proportion to said sensed motion, 
including: 

varying, in proportion to a sensed pitching motion of said 
object, said spectral emphasis of said sensory signals, 
including varying at least one of 1) a bandWidth and 2) 
a center frequency of a ?rst frequency range of said 
sensory signals, and 

varying, in proportion to a sensed yaWing motion of said 
object, said spectral emphasis of said sensory signals 
including varying at least one of 1) a bandWidth and 2) 
a center frequency of a second frequency range of said 
sensory signals; and 

presenting said sensory signals to a user. 

18. The method according to claim 17, Wherein said 
converting step further comprises: 

varying, in proportion to the sensed pitching motion of 
said object, an amplitude of said ?rst frequency range 
of said sensory signals; and 

varying, in proportion to the sensed yaWing motion of said 
object, an amplitude of said second frequency range of 
said sensory signals. 

19. The method according to claim 17, Wherein said 
converting step further comprises: 

varying, in proportion to a sensed vertical motion of said 
object, said spectral emphasis of said sensory signals, 
including varying at least one of 1) a bandWidth, 2) a 
center frequency, and 3) an amplitude of a third fre 
quency range of said sensory signals. 

20. The method according to claim 17, Wherein said 
sensing step senses said motion in at least one of six degrees 
of freedom. 

21. The method according to claim 17, Wherein said 
presenting step comprises: 

using at least one of an earphone, a headphone, a speaker, 
and a display to present said sensory signals. 

22. The method according to claim 17, Wherein said 
converting step further comprises: 

generating at least one of 1) White noise signals, 2) pink 
noise signals, 3) broWn noise signals, 4) popcorn noise 
signals, and 5) display signals Which correspond to said 
sensory signals. 

23. The method according to claim 17, Wherein said 
converting step further comprises: 
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varying, in proportion to said sensed pitching motion of 
said object, said center frequency of said ?rst frequency 
range from an initial center frequency of approximately 
2000 HZ; and 

varying, in proportion to said sensed yaWing motion, said 
center frequency of said second frequency range from 
an initial center frequency of approximately 1000 HZ. 

24. The method according to claim 19, Wherein said 
converting step further comprises: 

varying, in proportion to said sensed vertical motion of 
said object, said center frequency of said third fre 
quency range from an initial center frequency of 
approximately 500 HZ. 

25. An apparatus for relieving motion sickness, compris 
mg: 

at least one sensor Which senses vertical, yaWing and 
pitching motions of an object; 

a sensory converter coupled to said sensor and con?gured 
to convert the sensed vertical, yaWing and pitching 
motions of the object to corresponding ?rst, second and 
third display signals, Which respectively vary in a 
display characteristic in proportion to the sensed ver 
tical, yaWing, and pitching motions of the object; and 

a presentation mechanism con?gured to present the ?rst, 
second and third display signals as corresponding ?rst, 
second and third displayed elements. 

26. The apparatus according to claim 25, Wherein the 
sensory converter includes a mechanism con?gured to vary 
the ?rst, second and third display signals so that the respec 
tive ?rst, second and third displayed elements vary in at least 
one of 1) a color, 2) a shape, 3) a siZe, 4) an intensity, and 
5) a display position in proportion to the respectively sensed 
vertical, yaWing, and pitching motions of the object. 

27. The apparatus according to claim 25, Wherein the ?rst, 
second, and third display signals comprise red, green, and 
blue displayed elements. 

28. A method for relieving motion sickness, comprising: 

sensing vertical, yaWing and pitching motions of an 
object; 

converting the sensed vertical, yaWing and pitching 
motions of the object to corresponding ?rst, second and 
third display signals, Which respectively vary in a 
display characteristic in proportion to the sensed ver 
tical, yaWing, and pitching motions of the object; and 

presenting the ?rst, second and third display signals as 
corresponding ?rst, second and third displayed ele 
ments. 

29. The method according to claim 28, Wherein the 
converting step includes varying the ?rst, second and third 
display signals so that the corresponding ?rst, second and 
third displayed elements vary in at least one of 1) a color, 2) 
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a shape, 3) a siZe, 4) an intensity, and 5) a display position 
in proportion to the respectively sensed vertical, yaWing, and 
pitching motions of the object. 

30. The method according to claim 28, Wherein the 
presenting step presents the ?rst, second, and third display 
signals at corresponding red, green, and blue displayed 
elements. 

31. An apparatus for relieving motion sickness, compris 
ing: 

at least one sensor Which senses vertical, yaWing and 
pitching motions of an object; 

a sensory converter coupled to said sensor and con?gured 
to convert the sensed vertical, yaWing and pitching 
motions of the object to corresponding ?rst, second and 
third audio tone signals having respective ?rst, second 
and third time intervals betWeen successive audio tone 
signals Which vary in proportion to the respectively 
sensed vertical, yaWing, and pitching motions of the 
object; and 

a presentation mechanism con?gured to present the ?rst, 
second and third audio tone signals. 

32. The apparatus according to claim 31, Wherein the 
sensory converter varies the ?rst, second and third time 
intervals to decrease in time based on a respectively sensed 
positive vertical, yaWing and pitching motion of the object, 
and varies the ?rst, second and third time intervals to 
increase in time based on a respectively sensed negative 
vertical, yaWing and pitching motion of the object. 

33. The apparatus according to claim 31, Wherein the 
audio tone signals comprise audio messages. 

34. A method for relieving motion sickness, comprising: 

sensing vertical, yaWing and pitching motions of an 
object; 

converting the sensed vertical, yaWing and pitching 
motions of the object to corresponding ?rst, second and 
third audio tone signals having respective ?rst, second 
and third time intervals; 

varying the ?rst, second and third time intervals in pro 
portion to the respectively sensed vertical, yaWing, and 
pitching motions of the object; and 

presenting the ?rst, second and third audio tone signals. 
35. The method according to claim 34, Wherein the 

varying step varies the ?rst, second and third time intervals 
to decrease in time based on a respectively sensed positive 
vertical, yaWing and pitching motion of the object, and 
varies the ?rst, second and third time intervals to increase in 
time based on a respectively sensed negative vertical, yaW 
ing and pitching motion of the object. 

36. The method according to claim 34, Wherein the audio 
tone signals include audio messages. 

* * * * * 


